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To the Reader, 


Hat nothing us at once brought 
forth, anal perfetted, is an ob- 
ſervation wee may make , as 
from other things,ſ0 in « more 
a eſpeciall manner ou eArts 

and Sciences.” Foy (not to ſpeake any thing 
of the reſt, which yet have all of them in ſuc- 
ceſiion of times, had their accefiions of Per- 

feetion) if wee bnt take the eAſtronomicall 


. writings of Aratus, or of Eudoxus, (accor- 


aing to whoſe obſervations Aratus i reported 
by Leontius Mechanicus is have compoſed 
his Phxnomena)andcompare the ſame with 
the later writings of Ptolomy ;, whater- 
rours and imperfections ſhall wee meet with- 
all * And inthe Gcographicall workes of the 
eAncients, whether we compare them among 


themſelves, the later with the former , or 


x of 1hem with the more accar ate de- 


© ſcriptiors of our Moderne wes ora : how 
 auary things ſhal we meet withall therejn,that 


needcither to be corretted as erroneous, or elſe 
A 2 ſupplye d 
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ſupplied as defeitive ? There ſhallwee finde 
Straboevery where harſhly cexſuring the ex. 
travagaxcies of Exatoſthenes, Hipparchus, 
Polybius, 67d Poſidonius ; A»thors among 
the Ancients of very high eſteeme. Foy as 
for Pytheas, Euthemeres, Antiphanes, - 
& thoſe Indian Hiſtoriographers,Mzcgaſthe- 
nes, Nearchus, and Daimachus , whoſe | 
writings are ſtuffed with ſo many fabulous 
idle relations, he accounts them unworthy | 
hg cenſure. In likemanner Marinas Tyri=. | 
us, however a moſt diligent Writer, is yet | 
hardly dealt withall by Ptolomy, eAnd 
ever Ptolomy himſclfe, a man that for bis {| 
great knowledge and experience may ſeeme J 
to have excelled all thoſe that went before 
him : yet if a mas ſhallbut compare his Gee. 
graphical Tables with the more per fe di 0. 
weries of our later times : what defetts and 
i#mperfettions ſhall bee there diſcover *? Who 
ſees not his errours in the bounas he ſets to the {| 
Southerne parts of Aſia and Aﬀica* How *' 
imperfet? are hu deſcriptions of the Nor= | 
Fherne Coaſts of Europe ? Theſe errours of 
Ptolomy, and of the Ancient Geographers, 
have now at length beene diſcovered by the 
late Sea voyages ofthe Portugalls, and Eng- 
liſh : the Southerne Coaſts of Africa and 
1 Aſia, | 


F; tl 
”"y 
ME. Ia 


£ —x 


To the Reader. 


Afi, having veene moſt diligently ſearched 
into by the Portugalls ; as the Northerne 
parts of Europe, have in like manner beene 
by our owne Country-men. eAmone whom, 
the firſt that adventared on the diſcovery of 
theſe parts, were, Sir Hugh Willoughby, 
and Richard Chanceler : after them,Ste- 
| phenBorough. eAvd farther yet thenei- 
\ ther of theſe, did Arthur Pet, and Charles 
| Tackman diſcover theſe parts, eAnd theſe 
Voyages were all undertaken by the inſtieati- 
01 of Sebaſtian Cabot: thas ſs, if it were 
 Ppoſiible, there might bee found out a nearer 
' Paſſage to Cathay and China : yet all in 
' wain!, ſave only that by this meanes a courſe 
of trafficke was confirmed betwixt us and the 
Motcovite. _ 
When their attempts ſucceeded not this 
' way, their next deſogne was then to try,what 
might bee done on the Northerne Coafls o 
: America: audthe firſt undertaker of theſe 
' woyazeswas Mr. nartin Frobiſher : who 
: maafterward ſeconded by Mr. John Davis. 
By meancs of all which Navigations, . many 
errours of” the eAncients, and their great ig- 
norance was diſcovered, _ 
But now that all theſe their endeavours 
# ſucceeded not, onr Kingdome at that time 
A 3 being 
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being well furniſhed in ſhips, andimpatieus 
of idlencſſe : they reſolved at length to —_ 
rure upon other parts. And firſt Sir Hum- 
zhry Gilbert with great conrage and Forces 


attempted to make 4 diſcovery of thoſe parts 


of America, which were yet auknowne 10 the 
Spaniard : but the ſucceſſe was not gnſwe- 
rable, Which attempt of his, was afterward 
more proſperouſly proſecuted by that honou- 
rable Gentleman Sir Walter Rawleigh : 
by whoſe meanes Virginia was firſt diſcove- 
red unto ws, the Generall of his Forces being 
Sir Richard Greenyile: which Conntrey 
w4i afterwards veryexattly ſurveighed and 
deſcribed by Mr. Thomas Harriot. 
Neither have our Countrey. mega within 
theſe limits bounded their Navigations. For 
Sir Francis Drake, paſſing through the 
ſtraites of Magellane, and bearing up 
along the Weſterne Coaſts of America,iſco- 
wvered as farre as 50, degrees of Northerne 
Latitude.. After whom, Mr. Thomas Can- 
diſh tracing the ſame ſteps, hath purchaſed 
bimſelfe as large a monument of hu fame 
wirh all ſncceeding ages. I ſhallnot need to 
reckon with theſe our Conntreyman Sir lohn 
. Mandevil, who almoſt 300. yeares ſince, in 
4 33+ Jeares voyage by land, tooke a ftriiF 
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3 view of all India, China, Tartary and 
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Perſia, with the Regions adjoyning. 

By theſe, and the like expeditionsby Sea,the 
matter is brought to that paſſe, that our Eng. 
liſh Nation may ſeeme to contendeven with 
the Spaniard 47d Portugall himſelfe,for the 
glory of Navigation, And without all doubt, 


had they but taken along with them avery 


reaſonable competency of skill in Geometry, 
and Aſtronomy : they had by thu gotten 
themfelves a farre more honourable name at 
Sea, then they. eAndindced, it is the opinion 
of many underſtanding men,that their endea« 
vorrs have taken the leſſe effe?, meerely 
through ignorance in theſe Sciences. That 
cherfire there might be ſome ſmall accrument 
10 their ſiady on paines, that take delight in 
theſe Arts, Thave a5 By this ſmall Treg- 
tiſe : which that it may be for their profit, T 
earneſtly defire. Farewell. 
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Ez this TREATISE, 

T compariſon of all other Inſtru- 
| ments;as being of a forme moſt apt to 
' expreſk the figure of the Heavens and Earth, 
+} Theroundnes of the Earth is defended againſt 
| Patric,” The height of Hilles, how much 
I It ny detra&t frcm the roundneſſe of the 
Earth. 


He Preface : wherein is ſhewed the 
Antiquity, and excellency of Globes, 


The firſt P &'x T. 


Chapter 1. 
Hat a Globe 1s, with the parts there- 
of; and of the Circles without the 
Globe: What the Horizon is, with the things 
deſcribed thereon in a Materiall Globe, What 
the Meridian is, the Poles, and ex: ; as alſo 
the Houre-circle and Index. 
Chap. 2. | 
Of the circkes which are deſcribed on the 
ſuperficies of Globes, Of the equator or 
e/£quinoQiall circle. What a day is, both 
Naturall, and Artificiall : as alſo of —_— ps 
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both Equall, and Vnequall. Ofthe Zodiacke, 
and Eccliptick. What a un 15,and the Inde- 
terminate limits thereof : together with the 
diverſe opinions of Authors concerning the 
Game; as alſo many of their errours. What the 
e/Equinoftinm, and Solſticcs are ; with chang- 
ing of their places, and Anticipation in the 
Calendar, confirmed by many obſervations. 
The errour of Sofigenes, and /nhres Ceſar, in 
deſigning the place of the e£qummottinns, Of 
the Colures. The longitude and latitude of the 
fixed Starres are proved by obſervations, to 
have beenealtcred, A place of Prolomy, hib.1. 
cap. 7. Geopraph. 1s vindicated from the in- 
jury of his -nterpreters, and confirmed by the 
authority of $:rabo, Of rhe Tropickes : with 
the changing of their declination. What the 
Aricke and AntarQicke Circles are : Of the 
Verticall Circles, and Quadrant of Al- 
titude. py 

| Chap. 3. 

Of the three poſitions of Sphere, Right,Pa- 
rallel, and Oblique: with thcir fverall af- 

ions, 

Chap, 4. | 
Of rhe Zones, and their number. The vaine 


opinions of the Ancients, concerning the | 


temperaturs of the Zones, are rejected ; both 
by the Teſtimonies of. fome of the Anci- 
ents themflves, as alſo by the experience of 
later times. | RN” 
| Chap. $. : | 
Of the eAmphiſcij, Periſch, and Heteroſcij, 
: 4Þ, 
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Chap. 6. - 

Of the Perieci, Ameci,and Antipodes,conte 
pared to cach other. ' 
Chap. 7. 

Of Climates, and Parallels. 


Ty 
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The ſecond PART. 
Chap. T, 
Oo F ſuch things as are proper to the Cceles 


ſtiall Globe : as namely of the Stars, And 
firſt of the Planets, or wandring Stars, 


(hap. 2. 
Of the fixed Starres, and their Conſitclla» 


tions. 


(hap. 3- 
Of the Conſtellations of the Northerne Hee 
miſphzre. 


ap. 4. 
The ſignes of Mis iacke ; and firſt of the 
Northerne. Chap. 5. 
The Conſtellations of the Southerne Hemif- 
phzre ; and firſt of thoſe in the Zodiacke. 


Chap. 6. 
Of the reſt ofthe Conſtellations of theSou- 
therne Hemiſphere. 


({ hap. 7. | 
Of the other Stars {ich arc not expreſſed 
in Globes, Why .the Stars appeare ſometimes 
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in greater number, then at other times, and 
ſometimes greater, and at other times Icſſ : 


with 
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with the confutation of ſome vaine opinions 
concerning the ſame, The 1dle relations of 
eAmericns Veſpuſins, (ardan, and Patricins, 
concerning the extraordiny greatneſſ of the 
Stars about the South Pole, are refuted out of 
the Authors owne experience, 
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The thirdP ART. 


(hap. 1. 
of E-- Geographicall deſcription of the Ter- 
reſtriall Globe, with the parts of the 
world that are yet knowne. The errours of 
Ptolomy, concerning the Southerne bounds of 
eAfrica and Aſia, as allo of the Northerne 1i- 
nits of Exrope, are condemned, out of the 
Writings of the Ancients, and various expe- 
rience of later Writers. 
| Chap. 2. 
| Of the compaſk of the Earth, and the mea- 
fare of a Degree : with diverſe opinions con- 
cerning thefame of the Greekes ; as namely, 
Eratoſthenes, ipparchus, Poſidonius ,Cleomedes, 
and Ptolomy : as alſo of the Arabians, Ftalians, 
Germans, Engliſh, and Spaniſh. Poſedonius, and 
Eratoſthenes are confuted out of their owne 
obſervations and propernncs. Ptolomyes opi- 
nion is preferred before the reſt, and he freed 
from the Calumnies of Marxrolycus : who is 
alfo taxed, in that without cauſe en Pa 
fidaning, be unjuſtly condemnes Prolomy, 
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(hap. 1. 
Ow to finde out the longitude, latitude, 
diſtance, and angle of poſition or ſituati- 
on of any places expreſſed in the Terreſtriall 


' Glebe, 
( hap. 2. 
Of the Latitude of any place. 
Chap. 3 


How to finde the diſtance, and angle of 
poſition of any two places. 
| Chap. 4. | 
To finde the Altitnde of the Sunne, or 
Starres. | 
Chap. 5. 
To finde the place and declination of the 
Sunne for any day given. _. , 
| Chap. 6. 
; To finde theLatitudeof any place, by ob- 
; frving the Meridian altitude of the Sunne, or 
+ Starres, | 
Chap. 7. 
How to find the Right and Oblique Aſcen- 
ſion of the Sunne,and Stars,for any Latitude of 
| Place and Time, 


WIS, t * 4 


Chap. 8. 

How to find the Horizontall difference be- 
? twixt the Meridian and the verticall circle of 
* the Sunne, or any other Starre, which they 
7 call the efimnth, for any time, or place 
2. aſſigned. _ | 


Chap. 


$ 
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| (hap. 9. | 
To find the houre ofthe day, as alſo the am 
plirude of riſing and ſetting of the Sunne,and 
Starres, at any time and latitude of place. 


| (hap. 10. | | 
Of the G— and ſetting of Stars. - 
ap. Yr. ; 
How to finde the he end end of the _ 
Twilight,for any latitude of place and time, = 
ap. 12. | 
To find for any latiade of place, and time, * 
the length of the Artificiall day, or night ; | 
or the quantity of the Sunnes Parallel that re- 
maines above the Horizon, and that is hid be- * 
neath it: and to performe the ſame by any | 
other Starre. | 


a }-..... 
To finde the houre of the Day and Night, 
both Equall and Vaequall, for any tine and la- 
titude of place. 
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(ap. T4: f 
To finde the longitude, latitude, and decli- * 
nation of the fixcd Stars, as they arc expreſſed 
in the Globe, | 
he. 


I5. 

To find the —_— of the Needle from 
the true Meridian,which they commonly call, | 
the Variation of the Compaſſe, for any latitude I 
aſfigned:Where the crrours of thoſ: are diſcos |. 
vered, who aſligne to the Magneticall Needle i 
a certaine Meridian, and fixed point which ! 
it alwayes repets; and that atfrme this 
change of variation to be regular, All which | 
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vaine conjectures of theirs, and ungrounded 
Hypotheſes, are refuted both by more certame 
obſervations of others, as alſo of the Author 
bimſclfe, 

Chap. 16. 


How to make a Sun Diall, by the helpe of 
the Globe, for any latitude of place. 
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Fhe fifth and lat PaRkrt. 


F the Rymbes that are deſcribed napon 
the Terreſtriall Globe : wherein their na- 
9 and uſ in Navigation is de- 
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2& The Preface. 


TIF 2 8 Here are two kinds of Inſtruments, 
by which Artificers have concei- 
ved,that the figure of this ſo beau 
tifull and various fabricke of the 
whole Univerſe, might moſt apt<' 
| = ty beexpreſſed, and,as it were, at 
once preſented to the. view. The one,exhibiting this 
Tdea in a round ſolid,ts called a Globe,or Sphere: 
The other, expreſſing the ſame in a Plaine, they 
tearme a Vlaniiphezre, or Map. Both of Which 
having been long ſince invented by the Ancients, 
have yet even to our times xn 4 contiuged [ucceſ= 
ſoon, received ſtill more ripen:ſſe and perfeition, 
The Sphere or Globe, and the uſe thereof, 8s. re- 
ported by Diodoruyg Siculus to have been fir 
found out by Atlas of Libya, : Whence. afterward; 


ſprung the Fable of his bearing up the Heavens: 
with bis boulders. Others attribute the invents- 
on of the ſame-to Thales, Ard it Was afterward 
brought to perfeition by Crates, (of Whom Strabo, 
makes mention ) Archimedes , and. Proclus z 
but moſt of all by Pcolomy ; according to whoſe 
rules and obſervations eſpecially , ſuuccecding times. 
Compoſed their Globes, -4s Leentins Mechanicus 
affirmes. And now there Ach beer man berfe; 


eo _ 


' The Preface. 


Gon add to the ſame in theſe our later times £ . 
by the induſtry and diligence of Gemma Friſius, 


and Gerardus Mercator ; as it may appeare by 
thoſe Globes that Were ſet forth at London, An- 


 n0 1593. ſo that now there ſeemes not to be an 


- 


Srrabo lib. 
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thing that may be added to them. The Planifphzre 
indeed ts a fine invention, and hath in it wondey- 
full warietie of Workmanſhip, if ſo be that the 
compoſition of it be rightly deduced out of Geome- 
tricall and Opticall principles : and it wants not 
its great delightfulneſſe, and beanty alſo, But yet 
that Other, being the more ancient, hath alſo the 
priority in Nature, and i of the moſt convenient 
forme; and therefore more aptly accommodated for 
the underſtanding avd fancy, ( not to ſpeake any 
thing of the beauty and gracefulneſſe of ut ) for it 
repreſenteth the things themſelves in proper ge- 
nine figures, For as concerning the figure of the 
Heavens , whether it were round, was ; ink PM 
wer queſtioned by any, So likewiſe touching the 
figure of the Earth, notwithſkanding many and 
fundry opinions have been broached among the an- 
cient Philoſophers, ſome of them co mk or 4 
plaine,otheds an hollow,others a Cubicall,and ſome 
a Pyramidall forme : yet this opinion of its Round. 
lf. with greateſt conſent of reaſon at length pre 
vailed, the reſt being all exploded, Now we af- 
firme it to be round, yet ſo, as that Wee alſo admit 
of its inequalities, by reaſon of thoſe ſo great emi- 
zenties of billes, and depreſſion of vallies, Erato- 
ſthenes, as he ts cited by Strabo in hes firſt booke, 
faith, that the faſhion of the earth # like that of a 
Globe, not fo exaltly round as an artificiall Globe 
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; The Preface: 


v,biut that it hath certaine inequalities. The earth 
Cannot be ſaid to be of an exatt orbicular forme, 
by reaſon of [0 w_ bigh hilles, atid low plaines - 
' as Pliny rightly obſernes. And Strabo alſo in his Pliny lib i; 
firſt book of his Geography ; ſaith;that the Earrh ©? 3 
and the Watey together make up one ſpharicall bo- 
dy,not of ſo Rl, a forme,as that of the Heavens , 
although not much unlike it, This aſſertion of the 
roundyeſſe of the Earth,with the intervening Sea, 
x confirmed alſo by theſe reaſons. For firſt, that it 
z round from Eaſt to Weſt is proved by the Sun, 
Aloon, and the other Starres, Which are ſeen to 
riſe and ſet firſt With thoſe that inhabite more 
Eaſtwardly, and afterward with theys that are 
farther Weſt. The Sun riſeth With the Perſians 
that dwell in the Eaſterne parts, fours houres ſo0- 
er then it doth With thoſe that dwell in Spaine 
wore Weſtward : 4s Cleomedes affirmes. The 
ſame is alſo proved by theobſgrving of Eclipſes, 
eſpecially thoſe of the Moon ; Which although they 
happen at the ſame tizxe,are not jet obſervedin F/ 
places at the ſame howre of the day or night but the 
houre of their appearing u later with them that 
inhabite Eaftward, then it rs with the mere We _ 
fterne people. An Eclipſe of the Moon,Which Pro. Prolom. 


Cleamed: 
lib 1.cap #, 


lomy repores lib, 1, Geogr. cap. 4. to have been Geopg.libit Y 


ſeen in Arbela, ( a townc in Aﬀy112,) at the fifs 

houre of the night ; the ſprne was obſeried at Ca.e 

thage at the ſecond houre, In like manrer an E- 

clipſe of the Sun, Which was obſerved in Cunpa- 

nia zo be betwixt 7 and $ of the clath,;, Was ſben 

by Corbulo,s Captaine tn Armenia, yetwixt 19 Dr Baz: 

«9d 11, as 0f 6 relatcd by Pliny. Now that it 35 £ _ p To 
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alſo of a ſpharicall figure from North to South, 
-= A , ra by the riſings, ſet= 
tings,elevations and depreſſions of the Starres and 
Poles, The bright ſtarre that ſhines ſo reſplen- 
dently in the upper part of the ſterne of the Ship 
Argo, and #5 called by the Greekes xgvo*G,, is 
ſearcely to be ſeen at all in Rhodes, unleſſe it be 
from ſome eminent high you : yet the ſame i ſeen 
very plainly in Alexandria, as being elevated a- 
bove the Horizon about the fourth part of a ſtgnec 
as Proclus afirmes in the end of his book, de Sphz#- 
12+ For I read it, Conſpicue cernitur ; not as it 
5s commonly,Piorius non cernitur: notwithſtan= 
ding that he? the Greek text, and alſo the Latine 
tranſlation are againſt it, Another argument may 
be taken from the figure of the ſhadow in the E< 
clipſe of the Moon, cauſed by the interpoſition of 
the Earths ojacous body : Which ſhadow being 
{phericall, cannot proceed from any other then a 
round globous body * as it is demonſtrated unto us 
out of Opticall principles, But this one reaſon us 
beyond all exception : that thoſe that make toward 
the land at Sea, ſhall firSt of all deſcry the tops of 
the killes onely, and afterward, as they draw nea- 
rer to ſhore , they ſee the loner parts of the ſame 
ty little and little : Which cannot proceed from any 
ether cauſe, then the gibboſitie of the Earths ſu 
perficies, 
es for thoſe other opinions of the hollow, Cu- 
Licall, Pyramidall,and plaine ſigare of the Earth, 
ou kave them all largely examined both in The= 
on, ( Prolomies Interpreter ) Cicomedes, and 
«moſt in all our orajuary authours of the Sphere ; 
| together 
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gogether with the reaſons Why they are rejetted. 
Yet that old conceit of the plainneſſe of the Earths 
ſuperficies gs againe now at laſt, tanquam Cram- 
be recofta, /er forth in anew areſſe',. and thruſt 
pon us by tranciſcus Parricius; Who by ſome 
few cold arguments, miſunderſtood experiments, 
endeavours to confirme his owne, and conſequently 
to overthrow that other received cpinion of the 
ſphericall figure of the Earth. Ijhall onely light- 
ly touch at bs chiefeſt arguments ; my preſent 
purpoſe and intention ſuſſering me not tom/iſt long 
01. the confutation of them, And firit of all, the 
ght of hilles, and the depreſſion of vallies, 
ſo much Yagrecing from the evenneſſe of the plain 


parts of the Earth , ſeem ro make very much a= 


| gainſt the roundneſſe of the Earth. Who can heare 


* - 
Boas Sec: 


with patience, ſaith he,that thoſe huge high moun- 
taines of Norway ,. or the monntaine Slotus, 
which lies under the Pole, ang 1s the highe$t in the 
world, ſhould yer be thought to have the ſame ſu- 
perficies with the Sea lying beneath it ? This ther- 


\ fore being the chiefeſt reaſon , that may ſeem to 0+ 


verthrow the opinion of the Earth and Seas ma- 
king up one ſpherical body ; let us examine it 4 
little more nearly, and conſider, how great this in= 
equalitie may be, that ſeemes to make ſo much a- 
gainſt the evenneſſe of this Terreſtriall Globe, 
Many ſtrange, and almoſt incredible things are 
reported by Ariſtotle, Mcla, Pliny 44 Solinus, 
of the unuſuall height of Athos, an hill in Mace- 
donia, ad of Caſius in Syria,as alſo of another of 
the ſame name in Arabia , and of the mountaine 
Caucaſus, And among the reſt; one of the moſt mi-. 
B ; raculong. 
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raculous things which they have obſerved of the 
mountaine Athos, ts, that whereas it is fituate in 
Macedony , it caſts a ſhadow into the market 
place at Myrrhina, 4 towne 1 the Iſland Lem- 
nos ; from whence Athos i diſtant 86. mules. 
But for as much as Athos bes Weſtward from 
Lemnos, as may appeare out of Ptolomies T a- 
bles, no marvaile that it caſts (o large a ſhadow : 


ſeeing that wee may obſerve by daily experience, 


that as well whey the Sunriſeth, as when ut ſets, 
the ſhadowes are alwayes extraordinary long. But 
_ that which Pliny, and Solinns report of the ſane 
mountaine, 1 ſbould rather account among the reſt 
of their fabulous Stories ; where as they affirme it 
to be ſo high, that it is thought to be above that 
region of the aire, whence the raine is wont to fall. 
e1ndthy opinion ( ſay they ) was firit grounded 
pon 4 report that there goes, that the aſhes which 
are left upon the Altars on the top, of this bull, are 
never waſhed away, but are found remaining in 
heapes upon the ſame. To this may be added ano- 
rhey teſtimony, out of the Excerpts f the ſeventh 
booke of Strabo, where it is ſaid, that- thoſe that 
shabite the top of this mountaine, dee ſee the Sun 
three. hogres ſooner, then thoſe that live neare the 
Sea fide. The height of the monntaine Caucaſus s 
#8 like manner celebrated by Ariſtotle , the top 

whereof ts enlightned by the Sunnes beames the 
third part of the night Goth morning and evening. 
No leſſe fabulous is that which is reported by Pli- 
ny and Solinus of Caſius i $ bs whoſe top 
the Sun riſing is diſcovered about the fourth watch. 
of the night : which #5 alſo related by Mela of that 
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tions are no other then meere fables ts _—_ and 
olsdly proved by Petrus Nonius, oxt of the 

pars. of © Jeon As for that which Euſti- 
thius writes, that Hercules pi/[ars, called by the 
Greeks Calpe and Abenna, are celebrated by Di- 
onyſius Periegetes for their miraculous height, 
is plainly abſurd and ridiculous, For theſe ariſe 
not above an hundred elles in height , Which is but 
& furlong : whereas the Pyramids of Egypt are 
reported by Strabo to equall that height ; and -. 

ſome trees 3n India are found to —_— ; if wee 
may credit the relations of thoſe Writers, who 1n 
the ſame Strabo affirme, that there growes a tree 
by the river Hyarotis, that caſteth a ſhadow at 
zo0n five furlongs long. - 

T hoſe fabulous narrations of the Ancients, are 

ſeconded by as waine reports of our moderne times. 
end firſt of all Scaliger writes, from other mens 
relation, that Tenariff,oxe If the Canary Iſlands, 
riſeth in height fifteene leagues, which amount to 
above fixtie miles. But Patricius #ot content with 
this meaſure, ſtretcheth it to ſeventie miles. There 
are other hilles in like manner cryed up for their 
great height ; as namely the mountaine Andi in 
Peru, and anorher in the Iſle Pico among the A 
zores ?ſlands : but yet both theſe fall ſhort of Tes 
nariff. What credit theſe relations may deſerve, 
we will now examine, And firſt for Tenariff, it is 
reported by many writers to be of ſo great aheight, 
that it is probable the whole world affoardes not 4 
more eminent place ; not excepting the mountaine 
Slotus it ſe{fe;which whether ever any other mor- 
| B 4 ralf 
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rall man hath ſeen,befides that Monke of Oxtord 
{ who by his kill in Magicke conveighed him- 
felfe into the utmoſt Northerne regions, and tooke 
4 view of all the places about the Pole, ( as the 
Story hath it ) is more then I am able to deter - 
mine. Tet that this Iſle cannot be ſo high as Sca- 
liger World have it , we may be the more bold to 
beleeve, becauſe that the tops of it are ſearcely e- 
wer free from ſnow : ſo that you ſhall have them 
covered all over with ſnow all the yeare long, ſave 
onely one, or,at the moſt, two moneths in the midſt 
of ſummer : as may appeare out of the Spanith 
Writers. Now that any ſnoW 25 generated 60 or 
70 miles above the plaine ſuperficies of the Earth 
ard Water, 1s more then they will ever perſwade 
vs : ſeeing that the higheſt __ never riſg a= 
Hove 4 miles above the Earth, according to Era- 
tolthenes his meaſure ; but according to Ptolo- 
my, they aſcend not above 41 miles. Notwith- 
franding Cardan; and ſome other profeſt Mathe- 
mmaticians, are bold to raiſe them up to 288 miles ; 
but with no ſmall taine of their name have they 
wixed thoſe trifles With their other writings. So- 
Linus reports that the tops of the mountaine Atlas 
veacheth very neare 44 high as the circle of the 
t Moon : but he betrayeth his own erronr, in that 
be confeſſeth that the top of it s tovered with ſnow, 
aud ſtineth with fires in the night. Not unlike to 
Ps, are thoſe things which are reported of the 
Same monitaine, andits height, by Herodotus, 
Dionyſus Afer, aud bis [choliaff Euſtathius x 
whence it is called iu Authogrs, Ccelorum co- 
Tamen, the pillar that bears up the Heavens. 
42-4 > + # fon ee bet þ ; — . Bet 
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The Preface. 
But tolet paſſe theſe vaine prodigious relations : 
let u1 come to thoſe things that ſeem to cary @ 
= opreater ſhew of truth. Eratoſthenes found by 
þ Dioptricall initruments, and meaſuring the h. 
ſtances betwixt the places of his obſervation, that 
a perpendicular, drawen from the top of the higheſt 
mountaine, doyne to the loweſt bottome or vally, 
ard not exceed ten furlongs. Cleomedes. ſaith, 
that there 1 no hill found to be above fifteene fur- 
longs in height : and ſo high as this, was that waſt 
ſteepe rocke in BaEtriana, which vs called Siſimi- 
tr Petra, mentioned by Strabo in the 1T. booke 
 * of his Geography, The toppes of the Theſlalian 
3 mountaines are raiſed to a greater height by Soli- 
> * nus, then ever it 1s poſſible for any hill to reach. 
+ Yet if we may beleeve Phiny, Diczarchus bei 
 * employed by the Kings command in the ſame baſe. 
neſſe, found that the height of Pelton, which zs the 
hizheſt of all, exceeded not 1250. paſes, which is 
but ten furlongs. But toprocetd yet a little fur- 
ther leaſt ve flonld ſeem too ſparing berein, and te 
reftraine them within narrower limits then wee 
- * ought: wee will adde to the height of hilles, the 
;\ % Aepth alſoof the Sea, Of which the illuftrions Tu- 
* = 1ius Scaliger i» 41538. Exercitation againſt Car- 
3 dan, writeth thus. The depth of the Sea( ſaith he ) 
= #4# wot very great : for it ſeldome exceeds 80. pa- = 
7 ſes, in moſt places 1t is not 20. paſes, and in many 
Fi 


places not above 6. in few places it reacherh 100. 
| paſes,andtery ſeldome,or never exceeds this nnm- 
 # ber, But becauſe that this falles very far ſhort of 
| the truth, as us teſtified by the daily experience of 
thoſe that paſſe the Seas : let us make the deprb Ml 
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the Sea equal to the height of mountaines : ſo that 
ſuppoſe the depth thereof to be 10, farlongs, which 
# the meaſure of the Sardinian Sea,in the acepeſt 
laces as Polidonius # Strabo affirmes. Or if yaw 
pleaſe, let it be 15. furlongs, as Cleamedes, and 
Fabianus,cered by Pliny lib. 2.c,102. ll have it, 
(For Georg. Valla in his interpretation of Cleo- 
medes,deales not fairely with hu anthour where he 
makes him aſfigne 30. furlongs to be the meaſure 
of the Seas depth. ) Theſe grounds being thus laid, 
let us now ſee what proportion the height of hilles 
ray beare tothe Diameter of the Whole Earth c 
that ſo we may hence gather, that the extuberancy 
of hnlles ave able to detralt little or nothing from 
the rounineſſe of the Earth ; but that thu excreſ= 
cency will be but like a little knob or duſt upon 
& ball, as Cleomedes ſaith, For if wee [up- 
poſe the circumference of the whole earth to be 
x 80000. firlongs , according to Ptolomics ac- 
count, ( neither did ever any of the Ancients aſ- 
S$one aleſſe meaſure then this ; as Strabo wit- 
neſſeth : ) the Diameter thereof will be , ( ac- 
cording to the proportion betwixt a circle andits 
Diameter found out by Archimedes, ) above 
$7272. furlongs. Jf. 4 wee grant the higheſt 
bulles to be ten farlongs high, according to F- 
ratoſthenes and Diczarchus ; they will beare 
the ſame proportion to the Diameter of the Earth, 
that 1s, betwixt 1. and 5727. ( Peucerus mi- 
ſtakes himſelfe , when he ſaith, that the Diame- 


rer of the Earth to the perpendicalar of ten fur- 


longs ts, 4s 18000. to 1, for this us the propor- 
tion it beareth to the whale circumference , and 
: wot 
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ot the Diameter. Or ſuppoſe the toppes of the 
bigheſt hilles ta aſcend to the perpendicular of 
ons furlongs , as Cleomedes would have it : 
the proportion then will he of one to 3818. Or if 
you. pleaſe , let it be thirtte furlongs , of which 
beight 1s @ certaine rocke in Sogdiana , ſpoken 
of by Strabo, in the eleventh Rookg of his Geo- 
graphy, ( norwithſkayding Cleomedes ts of 0- 
pinion, that a perpendicular drawne frons the top 
of the higheſt hilt, to the bottome of the dee= 
peſt Sea, exceeds not this meaſure : ) the pro- 
portion will be no greater, then of one to 1908. 
Or let us extend it yet farther , if you will, to 
foure miles, or thirty-trwa furlongs , ( of which 
beight the mountaine Cafſius © Soria 5s repore 
red by Pliny to be, ) the proportion will yet be 
ſomewhat leſſe then of one to-1789. 1 am there 
fore ſo farre from giving any creait to Patri- 
cius his relation of Tenariffes being ſeventy- 
two miles high, ( wnleſſe 8 bÞ hays 4 by mas 
2y oblique and crooked turnings and windings : 
in which manner Pliny meaſureth the height of 
the Alpes alſo to be fifite miles ; ) as that I 
cannot aſſent to Alhazen, an Arabian , who 
would have the toppes of the higheſt hilles to reach 
to eight Arabian miles , or eighty furlongs , 4s 
F thinke > neither yet to Pliny , Who in his 
quarto lib. cap, 11. affirmes the mouniaine Hxe 
mus 70 be ſix miles in height : and 7 can ſcarce= 
ly yeeld to the ſame Pliny , when as he ſpeakes 
of other hilles foure miles 11 hetohr. eAnd whos 
ſoever ſhould affirme any kill ts be higher then 
hs, though it were, Mercury himſclfe, 1 ſvould 
£ Gardly 
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hardly beleeve him. Thus much of the height of 
billes, which ſeemed to derogate from the round- 
neſſe of the Terreſtriall Globe. Patricius pro- 
ceeds , and goes about to prove that the water 
alſo 13 not round or ſpharicall. And he bor- 
roweth bis argument from the obſervations of 
thoſe that conveigh or levell waters, who finde 
hy their Dioptricall Inſtruments ; that waters 
have all an equall and plaine ſuperficies , ex- 
cept they be troubled by the violence of windes. 
On the contrary fide , Eratoſthenes i» Strabo 
affirmes , that the ſuperfictes of the, Sea 1 in 
ſome places higher, then it is in other, eAnd be 
alſo produceth, as aſſertors of his ignorance, 


thoſe Water-levellers, who being employed by De- 


metrius about the cutting away of the Iſth- 
anus , or necke of land betmixt Peloponeſis and 
Greece ; returned him auſwere, that they found 
by their Inſtruments , that that part of the Sea 
which was on Cofinth's fide , was higher then 
it was at Cenchrze. The like us alſo ſtoried of 


Seſoftris , one of rhe Kings of Egypt, who 


going about to-make a paſſage out of the Medi- 
terrancan rmto the Arabian gwlfe, is ſaid to 
Gave deſifted from his parpoſe, becauſe he found 
that the ſuperficies of the Arabian gulfe was 
bygher then was the Mediterrancan : as it #s 
orted by Ariſtotle 5 the end of his firſt booke 
Meteors. The like 6s alſo ſaid tn the ſame 
place by the ſame Author to bave happened af- 
terward to Darins. Now whether the Archi- 
tefs or Water-levellers, imployed by Deme- 
tris, Sofoſtris, a»d Darius, deſerve more os 
- , 4 f, 
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3 dit, then thoſe whom Patricius nameth, I ſhall 
= mot much trouble my ſelfe to examine. Tet 
Z Strabo inveigherh againſt Eratoſthenes for at- 
* rributing any ſuch eminencies and depreſſions 
7 ro the ſuperficies of the Sea. And Archime- 
& des his dottrine s, that every humid body , 
7 ſtanding ſtill and without diſturbance , hath 4 
* Spharicall ſwperficies , whoſe center u the ſame 
* with that of the earth, So that wee have juſt 
i cauſe to rejelt the opinions, both of thoſe that 
* contend that the ſuperficies of the Sea is plaine ; 
? & alſo of thoſe that will have it to be in ſome pla- 
- ces higher then in other. Although wee cannot in 
2 reaſon but confeſſe , that ſo ſmall a portion of the 
3 whole T erreſtriall Globe, as may be comprehended 
4 withinthe reach of our fight, cannot be diſtingui- 
' fred by the helpe of any Inſtruments from a plaine 
: ſuperficies. So that we may conclude Patricius hzs 
z argument which he alleadgeth from the experience 
7 .of Water-conveighers, to þe of no weight at all. 
, But hee goes on, and labours to prove hs 
1 aſſertion from the elevation and depreſſion, riſing 
: and ſetting of the Poles and Starres , which 
* are obſerved daily by thoſe that traverſe the 
2 Seas: all which, he ſaith, may come to paſſe ,al= 
though the ſurface of the water were plaine, For 
* if any Starre brabſerved, that u in the vertical 
© point of any place ; which way ſoever you tra= 
# well from that place, the ſame Starre will ſeeme 
| to bee depreſſed, and abate ſomething of its ele= 
| vation, though it were on a plaine ſupesficies. 
But there « ſomething more 1m it then Patri- 
clus Fakes notice of. For if wee goe an equals 
RR. .- 
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meaſure of miles either toward the Notth, or to-\; 
ward the South ; the elevation or depreſſion of Þ 
the Starre will alwayes bee fonnd to bee e- 
guall : Which that it can poſſibly bee ſo in a 
plaine ſuperficies, is more then hee will ever 
be able to demonſti#ate, If wee take any Starre' I 
ſituate neare the e/£Equater, the ſame when you © 
have removed thence 60. Engliſh miles, will be © 
elevated about a degree higher above the Hori- b. 
zo, whether the Starre b direttly over your ©; 
head, or whether you depart thence, that ſo it © 
way bee depreſſed from your Zenith, for 30, or © 
50. or any other number of degrees. Which | 
that it cannot thus bee on a plaine ſuperficies, © 
way bee demonſtrated out of the principles of 
Geometry, But yet me thinkes, this one thing | 
 wight have perſwaded Patricius (being 0 al © 

werſed i the Hiſtories of the Spaniſh Naviga- 
trons, 4s bis writirigs” ſufficiently teſtifie ) Jo y 
the ſuperficies of the Sea ts not plaine ; becauſe | | 
ehat the Ship called the Victory, wherein Fer- Þ | 
dinand Magellane lofing from Spaine, and di- ® * 
—_— his courſe toward the Southweſt parts, |: r 
ſ 
z 
b 
; 
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paſſed through the Straits, called ſince by bu 
" wane, and [o touching upon the Capeof good | 
| hope, baving encompaſſed the whole world a- 
boxt, returned againe into Spaine, eAnd hers 
T ſhall not nced to mention the famons voyages F 
of our owne Countriemen, Sir Francis &, | 
&:d Maſter Thomas Candiſh, »or ſo weſt 
krowne perhaps abroad; which yer convince fl | 
Patricius the ſame errour. eAnd thu  , 
have wee lightly ronched the chiefs faundati- 
, ; ; on 
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Ons that his cauſe is built upon : but as for 

| thoſe ill underſtood experiments, which he brings , 
= for the confirmation of the ſame, 7 ſhall let them 

paſſe, for that they ſeeme rather to ſubvert his 

3 opinion, then confirme it, 

'& Thus having proved the Globe of the Earth 

: to be of a Spherical figure, ſecing that the 

I Eminency of the Pighef Hils bath ſcarcely the 

* ſame proportion to the Semidiameter of the 

Earth, that there ts betwixt 1, and 1000. 

which how ſmall it ##, any one mey eaſily per- 

2 geerve: I bold it very ſuperfluous to goe about to 

 prove,that a Globe is of a figure moſt proper and 

4 9 to expreſſe and repreſent the faſmon of whe 

1 Heavens and Earth, as being moſt ag-ecable to 

] '' Nature, eaſieſt to bee wnderſtood, and alſo ve- 

| 17 beamifullto behold. 

"z Now in mateniall Globcs, befides the true 

7 1 gud exatt deſcription of phaces, which indeed is 

" | the chiefeſt watter to bee conſidered; there are 

* two things efpecially required, The ff wheres 

A 7 & the ——_ and cavacity of them ; that 

"| ſo there way bee convenient fpace for the de- 

* ſcription of each particular place or region : he 

4 ſecond ts the lightneſſe of # ray that ſo their 

* weight be not cumberſome, Strabo tn bis eleyenth 

" FS. 3: world bave a Globe to bave tenne foet 
in Diameter , that ſo it might in ſome rea- 

ſonable manner admit the deſcription of particu- 
lar places. But this bulke us too wait to bee 
conveniently dealt withall. eAnd in this regard, 
I thinke that thoſe Glabes, of which I intend 
ts freaks in this enſuing diſcourſe, may If i 
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 diſconrſe, For he hath ſet forth other ſmaller 


hee preferred before all other that have beene 
ſer forth before them; as being more capaci- 
ons then any other : for they are in Diameter 
two foot, and two inches : whereas Mercator's 
Globes , ( mbich are bigger then any other ever 
ſet forth before him,) are ſcarcely ſixteene in- 
ches. Diameter, The proportion therefore of 
the ſuperficies of theſe Globes to Mercator's , 
will bee 45 I. te 23, and ſomewnat more. Eve- 
ry Countrey therefore in theſe Globes will bee 
above twiſe as large as it 15 1n Mercator's : 
ſo that each particular place may the more ca- , 
fily bee deſcribed, eAnd' this 7 would have to 
bee underſtood of thoſe great Globes made by 
William Saunderſon of London ; concerning 
the uſe of which eſpecially we have written thus 


Globes alſo , which as they are of a leſſer bulke 
and magnitude, ſo gre they of a cheaper price : 
that fo the menner Students might herein alſo be 
provided for. Now concerning the Geographi- 
call part of them, ſeeing it is taken out of the 
vewest. ( harts and deſcriptions; I am bold to 
think them more perfett then any other : how ever 
they want not their errors, eAud I thinke it may 
bee the eAuthors glory to have performed thus 
wuch in the edition of theſe Globes, One thing by 
the way you are to take notice of +: which 1s, that 
zhe deſcriptions f particular places are to bee 
ſought for elſemhers ; for this is not 10 bee ex- 


petledsn a Globe, And for theſe deſcriptions of || Tr 
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particular Countries, you may bave recourſe to || $11 


the Geegrarhicall tables of Gerardus Mercator, f th 
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whoſe dilsgence and inan$try ws this regard ſeemes 
to-exceed all other before him, To hmm, therefore 
we referre you, 

- PONT. STRA BO in theplace above 
cited by the Author, ſpeakes of a G/obe of that 
bigneſk, not ſuch an one as himizlte had made, 
but fuch an one as he could with were made ; 
that ſo it might be every way abſolute? And 
indeed within this age of ours,the magnificent 
and 11uftrious Tycho Brabe, who 1s now de- 
frvedly celebrated with the title of a Secoad 


Arias, hath made a very faire Ceeleſtull Globe 


compoſed all of wood within; and covered 
over with plates of Copper. artificially 
wrought, containing fixe foot in- Diameter, 
beſides the Meridian, and Horizon, and other 
"— which may be gueſfd at by the 
reſt. The like whereof, fo coldly.and elaborare- 
ly framed and every way exa&tly anſivering it 
klfe,T thinke was never made by any. And 1n- 
deed it ' 1s'a vaſt.-and magnificient peece of 
worke : infomuch that many ſtrangers came. 
out of diverſe parts into Demmarke, while it 
was. there, only to ke this Globe. But Tycho 
afterward betaking himſelfe to the Emperours 
Court, caried this/ Globe with fome certaine 

othet Mathematical inſtruments with him. 


1 All 'which after the death of Tycho, were 


bought for a great ſum of money by the Em- 
perour, and are now preſerved at Prage in the 
Imperiall Caſtle, and ſhewed among. other 


| rarities there. About the Horizon are read 


theſe words, written inlettcrs of gold. 
of | Anne, 
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eAnno a Chriſto nato C19, 19, KXCIV. 
Regnante in Dania Friderico ſecundo , bunc 
Coleſts machine conformem G 1lobum, Ti  q#0 af 
fixa oftave Sphere ſidera md organs depre- 
henſa, ſnis queque locis ad amuſſim repraſentare, 
Erraniiumgque ſtellarum per hat apparentias per- | 
perveſtigare decrevit, calo terrigents, qui tatio= | 
nem Cam capiunt, CMechanico opere patefatto, | 
4,4 HO BRAHE, O, F. SibiC Poſteris 
F. | 

' Which Globe by reaſon of its extraordinary 
- magnitude, hath this prarogative above all 
other,that all things may be done upon it moſt 
exactly, and in the very minute, eſpecially as 
farre as concernes the doctrine of the Firft 
»oveable, together 'with the obſ:rvations of 
the Starres, and their aſpes inreſpe of the 
Eclipticke and #quator : all which may bee 
done mechanically, without any ted! ous com- 
patations. - 7 

The great Dake of T, aft hath alſo two 
very faire Globes, as large: as.this, but thade 
Mu the ordinary manner z. the one's Ferre- 
firiall Globe: but the other ' an, eArnollary 
Sphere, confiſting of Circles arid. Orbes only. 

Now concerning thoſe) Globes of Mercator, 

froken of by our Authir; the'ſame bave heene 
frace accurately correbted, according to Tycho' $ 
cb;ervations, and ſet forth:bbth an a 2 rar ank 
& fer ferme by Ti Hondius,' and are Jfsl[-moule 
and [c I by his Sonne, 7 t 
Anil) Grond z that in"this' znſuing diſc a 
BO? DDS, ther 75 of ex mentio: wade of a Point; 
| Line, 
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Line, Superficies, Angle , Rhombus, Axis , 
and other the like Geometricall tearmes : I have 
thought good to ſet downe the (cverall definiti- 
ons of the ſame. , 
- eA Point, i that which hath no parts: or 
a thing ſuppoſed to be Tndiviſible, or that caunot 
be 3d par parts. 
eA Line; i a ſuppoſed length without 
breath : whoſe extreames or bounds are two 
Points, | | | 
eA Right Linc, the ſhorteit of all Lines 
arawne from any two the ſame Points. $540 
Parallels, are Lines equidiſtant from- each 
other : which though they ſhould be protended in 
finitely, would never meet in one point , but keepe 
fill the ſame diſtance mutually. Qs 
eA Perpendicular, is 4 Right lme, falling 
chreitly on 4 Right line, and making on eac 
fide that point where they toach, twoeqnall Right 
Angles. m4 | 
= Superhicies, & a Longithde ; having 
ezely Latirade : whoſe tearmes and" limits are 
two Lines, F ; es 
«4 Figure, is that which & comprehended. 
within one, or many bounds : under one bo 
& comprehended a Circle : and all other Figures 
maer many. | | 
= or Limit, is that which # the 
an * Hop .% 4 | 
7 Circle; Aa Plaine F iAers; copuprehendea 
wnder one round line : iy the mMſt whereof there 
i 4 Point, from whence all Lives degri10 10 the 
Crpneforence equate nn 
) ( 2 The 
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The Center of a (Circle, is that Point in the 
midſt, from which all equall lines are drawne to 
the Circumference. 

The Diameter of a (ircle, i a Right line 
paſſing through the Center , rerminated at cach 
end with the C ircumference , and wividing the 
Circle into two equall Parts. 

eA Semicirclz zs the halfe of a Cirete , C0n- 
tained within the Diameter and hi'fe ihe Cir- 
cumference. 

An Arch, is a Poriion of a Circle, compre- 
probe. ed nerkind : [tt 20D! line, and a; 'y part of the 
C*: rcumferente, ond is al wwayes Cilcr greater 0r 
leſje then a Semicircle. 

An Angle is , when two lines are extended 
upon the ſame ſuperſ icies, ſo that ihey touch one 


another is a Point, bat not dire@ty. 2 
| A e7 Riglit An nglcys that | 
bY of 75 proauced of a 
- Right line falling upon 
| A Right line, and ma- 
© B ing two equall An- 


—- gots, on cach ſide the 
poant where they touch each other : As the lines 
A.M, GC. 
Az Obtuſe Angle, z that which is Greater 
then a Right _— as the Anale A,C,D, 
eAn Acute Angle , 's 
that which. s leſſe hes 
a Right + as the Ang! c 
A, CB. 
and _ Solid Angle, Fi 
—————_— — 91h 15. cemprebended 
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render more then two plaine Angles, which 
are not in the ſame ſuperſicies, pas. meeting all 
in one point : as are the Angles of a (ube, 
or Diet- 

Rhombus, i a Figure Duadrancular, ha- 
ving equall ſides, but not equall Angles. 

Rhomboides, # a Figare having neither e= 
quall ſides, wor equall Angles : yet the Oppoſite 


ſides and Angles are equall. 


A ſolid Body, # that which hath length , 


breadth,and thickneſſe;as a ('ube or Die : andthe 


Limits or extreames of ut are ſuperficies. 
The Axis i that Diameter, about which the 


Sphere or G lobe ts twrned, 


The Poles of a Sphere, are the Extreames, 


or ends of the Diameter, and are terminated in 


? | the ſuperficies of the Sphere. 


A Sphare 5s defixed by Euclide to be, whey 
the Diameter of a ſemicircle remaining fixed, 
#he Semicircle is turned about, till it returne a- 
gaine to the place, whence it began to move at 


frft. 
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FATTLEITIOCEITEFTECTIEEEEEE: 
The firſt Part, 
Of thoſe things which are 
common both to rhe Ceeleſtiall, 
and Terreſtiall Gr ore. 


” —_— 


| as L 5 | 
IVhat @ Globe is, with the parts thereof: aud 
of the Cirtles of the Globe, 


purpoſe, we define to be an Ani- 
logicall repreſentationeithet of 
the Heavens,or the Earth, And 
we call it Analozicall,; not only 
2 in regard of it's forme; expref[- 

ing the Sphzricall figure, as well of the Hea- 
rens, as allo of the Terreſtriall ©lobe,; conſt- 
ting of the Earti it ſelfz,together with the 1n- 
terdowing Seas : but rather becauſ> that it re- 
preſenteth unto us in a juſt proportion and 
diſtance, each particular llethion in the. 
Heavens,and every fyerall region and tract of 
Jzround in the Earth, together with certaine 
circles, both greater and leffzr,inveated by Ar- 
tificers for the more ready cotaputation of the 
lame, The greaterCircles we call thok, whiclt 
B d1vie 


' eA Tratiſe of the Cnar,l. 


divide the whole faperficies of the Globe into 
two <quall parts, or halfes : and thoſe the lef- 
er, which divide the fame into two unequal 
parts. | 
Pon rT. 4 Globe ts alſo called a Sphere : 6n- 
ly with this diſtintlicn, that a Sphare 15 properly 
fach an one,as conſiſts only of circles or little hoopes 
of braſſe, or the like matter, and 15 not a ſolid bo- | 
dy, as 15 a Globe : the Latines call it Armillari, © 
Now theſe Circles whereof it 1s made, although 
we "are not to conceive that there are any ſuch re« 
all ones in the Heavens ; yet they have Leene in- 
vented by Artificers, to the end that by meanes of 
the ſame, the dottrine of the trme motions of the 
Cealeſtiall bodies might the mare caſily bee appre- 
hended. And what 1 ſaidof the Xquator, Zo-| 
diaque, Axes, az the other Circles, is alſo to bee | 
undertood of the other Orbes themſelves,and their 
Hypotheſes. For as concerning the oljetlions made 
loag fince by Rheeticus, au lately by Peter Re-þj 
mus lib. 2, Schol. Math. roxching the facility N | 
the ancicnt Agyptians had ia ſearching out £ of 
courſes of the Starres : I thinke it not amiſſetofj ,, 
let yeu ſee what the Noble: Tycho's opinicn uf p 
herem, and what anſwer hee once upon occaſion Þ te 
gave Ramus himſelfe, propoſing the ſame unto uf 
him : a4 we find it related by himſelfe in his booke li 
of Aſtreacmicall Epiſtles pag.60. And thus it 1s, Þþ yy, 
Quod celeberrimus 1lle noſtr1 xvi Philoſo- or 
phus P. Ramns , &c, 1/hereas that famon  ;þ, 
Philoſopher of oxrr times, Peter Ramus, was of Þ ;h, 
opinion, that the Science of eAilronomy might be | (4, 
framed by ſome certaine 1.ogicall wayes of com-lf pg, 
putarion, 
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putati-n, with Hypotheſes : this 1s nothing elſe 
but a meere ground-lfſe conjectare. Which con- 
ceit of hs; h: propoſed indeed to me about ſixteene 
Jeares ſince, when as wee were together at Au- 
ſpurge : wiſhing mee withall, tha-when as f had 
once reduced x 4 courſe of the Starres into ſore 


$ exatt order, by the Hypotheſes now in uſe ; F 
» would then try what might be done without them. 


E Andthatihs might poſſibly be effetted,he brou ht 


this for his reaſon, becanſe that he had read, that 
the «Agyptians had anciently a moFt eafie and. 


| facile way and method in their eAftronomy. And 


therefore, ſeeing that this way of computation by 
Hypotheſcs - very intricate and difficult; it muſt 
needs follow, that they had a more plaine and com- 
pendiout way to the knowledge of the courſe 


* of the Starres , and that without them. But 
| 7 oppoſed him herein, ſhewiag withall, that it was 


altogether impoſſible that the CeleStiall Apparen= 
ces ſhou!d bee reduced into any certaine order or 
feience, ſo as to bee under: od, without the helpe 
ef Hypotheſes. eAn1 that this facility of the 


| e/Zgyptians was only in the »/Equatorites of the 
| Planets, whereby they fieed themſelves from all 


tedious ſupputation ; whereas the eaſie and facile 
uſe of the Ephemerides was #ot as yet brought to 
light. But for as much as he (though otherwiſe a 
man of an excellent apprehcufion and wit, and 4 
great lover of the truth) ſeemed not to bee ſo. 
throughly acquainted with the hidden ſecrets of 


this wntricate Science, and conſidered not that the 


| courſe of the Heavenly bodies did not keepe a con 


fant period at any ſet time : I acither could, nov. 
| C > indeed 
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 p=rformeth the office of the true Horizon, Follſthe 


indeed deſired to get any thing of him, in this mat- 
ter. He hath many Settaries ar thus day,who have 
4 ſtrong faith of the poſſibility of this thing : but 
ſuch they are, that neither under5tand the matter 
thermſelves,nor will ever be able to bring it to any 
effe. For ſecing that all things conſiſt in number, 
weight, and meaſure : witheut thefe there 5 mt! 
any thing in this 21ſible world that can bee explai- 
ned or underſtood. New the office of theſeHyporkhe- 
les i5,only ro ſkew the meaſure of the apparent m- 
ton of the Heavenly bedies,by circles and other fi- 
rres : which are againe reſolved mto numbers by 
eArithmeticke. Without which whoſoever ſhal 
thinke to attame to the knowledge of the motion of 
the Starres : hee may bee ſaid to invoke Fortune, 
(as the Proverbe 8 : ) and areames of ſeme ſtrany 
incorporeall and more than Seraphicall way above 
the reach of humane capacity. 

Beſides the body of the Globe it ſelfe, and 
thoſe things which we havefaid to be thereonfſr; 
inſcribed, there 1s alſo annexed a certaineÞfi1 
frame, with neceſſary inſtruments thereto be-flea 
longing : which we ſhall declare 1n order, fl: 

The fabricke of this frame is tlus, Firſt off! 
all there is a Baſ?, or foot to reſt upon : onſſde 
which there are raiſed pzrpendicularly fixfiy 
© Pillars Þor © Cclummes, of equall length andJSc 
diſtance ; upon the top of which there is filtſo 
ned toalevyell, and parallel to the Baſe,a rcundfco 
plate or circle of wood, of a ſaitcient breadtlFo 
and thickneſſe, which they call the Herszo0n Fſti] 
becauſe that the uppermoſt ſuperficies thereolſ 
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it is ſo placed,that it divideth the whole Globe 
into two equall parts, Whereof that which 
but | is uppermoſt, repreſenteth unto us the viſible 
ter Hemiſphzre, and the other, that which is hid 
2 from us, So likewiſe that Circle which di- 
er, vides that part of the world which wee ſe, 
nt from that'other which we ze not, 15s called the 
ai Horizon. And that point which is direAly o- 
he-F ver our heads in our Hemiſphere, and is on eve- 
m-fry ide equidiſtant from the Horizon, is com- 
- f-F monly called Zenith - but the eArabians name 
s by it Sexairh, But yet the former corrupted name 
palſy hath prevailed,ſo that 1t is alwayes uſ:d among 
» off Writers generally, And that point which 1s 
zne,$oppo!:te to it 1a the lower Hemiſphzre, the 
aneArabians call Nathir ; byt it 1s commonly 
ove written Nadir. Theſe two points are called 
alſo the Poles of the Horizon, 
and} Furthermore,upon the ſupericies of the Ho- 
conflriz92 11 a materiall Globe there are deſcribed, 
unJfirſt, the twelve Signes of the Zodiague : and 
be-ſeach of theſe is againe divided into thirty 
 WEſkr portions ; fo that the whole Horizon is 
t ogdivided into 369. parts, which they alſo call 
; offidegrees. And it every degree be c1vided into 
ſnxFſxtie parts alſo, each of them is then called a 
andScruple or Minute ; and fo by the like ſabdivi- 
LiſtYſion of Minutes into ſixtic parts, will ariſe Se- 
undfconds, and of thels Thirds , and likewiſe 
dtfFourths, and Fifths, &c. by the like partition 
,on ſltill of each into ſixtie parts. 
reol PoNT, 1» the midst among theſe Signes are 
Folbere deſcribed certaine Charatters, to denote the 
| "'G 3 particulat 
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particular Planet, to whoſe dominion each Signe 
doth appertaine. Next to th s there 1s another 
Seftion, wherein are ſet downe the ſeverall dayes 
of every Wecke : after that f.:lloweth the number 
of the dayes of every Moneth throughout the 
whole yeare. Beſides this number of the dayes,cach 
of them hath in ther ſeverall orders ſome one of 
theſe three Letters affixed,K. N.T. ſignifying the 
; Kalends, Nones, ard Ides, which tearmes the 
Ancient Romans uſed in therr accompts, to fignt- 
fie the dayes of every Moneth. For they ara not 
reckon as we doe now, from the firſt day of every 
Aoneth to the 30. or 31. of the ſame ; but their 
account was accord:ng to the Kalends, Nones, 
and Ides. So that the firit of each moneth was 
the Kalends ; and the reſt of the dayes of the ſam 
mmoneth were not reckoned forward, but after a re- 
trograde manner. eAs for example : The laſ 
day of December, which with ws z« the 31. they 
called the ſecond of the Ka\ends of Tanuary, ani} v 
the 30. of the ſame moneth , the third of thi ol 
Kalends of lanuary : thus reckoning backewarlſſ de 
till they came to the Ides, which 1as the fourc-f] by 
teenth of December, and the nineteenth of hell th 
Kalends of January. The like order they obſer C 
wed 1n the Tdes and Noies alſo. Now whatſ to 
moneths have more cr fewer Kalends or Noneg de 
2ay be found upon the Horizon, as we have ſaid W: 
and a5 may be gathered alſo ont of theſe old verſesy at 
Majus /ex Nonas, October, Tulius, & Mars :| Yr 
 Duatuor at reliqui. Tenet Idus quilibet ofto. f ha 
Jude dies relsquos dic omnes eſſe Calendas. w] 
There is alſo deſcribed upon the Horizon th do 
EE Js Romain 
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Romane Calendar , and that three feverall 
wayes : to wit, the ancient way, which is 
ſtill in uſe with us here in Ezeland ; and the 
new way, appointed by Pope Gregory 13. 
wherein the Equinoxes and Solftices were 
reſtored to the ſame places, wherein they were 
at the time of the celebration of the Conncell 
of Nice : and in the third, the fa1d- Equino&ti- 
all an4 Solſticiall points are reſtored to the 
places that they were 1n at the time of our Sa- 
viour Chriſts nativity,” The moncths 1n the 


| Calendar are divided into dayes and weckes : 


to which are annexed, as their peculiar cha- 
racers, the ſeven firſt letters of the Latine Al- 
phabet. Which manner of de5gning the dayes 
of the moneth, was firſt brought 1n by Dzony- 
ſus Exiguns,a Romare Abbot, after the Coun- 
cell of Nice. 

The innermoſt border of the Horizon is di- 
vided into 32, parts, according to the number 
of the windes, which are obſ:rved by our mo- 
derne Sea-faring men in their Navigations ; 


# by which alfo they are wont to deligne forth 


the quarters of the Heavens, and the coaſts of 
Countries, For the Ancients obſerved but 
foure winds onely : to which were after ad- 


ded foure more : but after ages, not content 
4 with this number, increaſed it to twelve, and 


at length they brought it to twenty foure, as 


| Vitravizs notes. And now theſs later times 


have made them up thirty two, the names 
whereof, both in Ezgii and Latine are ft 


q downe in the Horizon of Materiall Globes. 


C 4 PonNT, 


OIL Bha 


eA Treatiſe of the Cray, T, 


_PoxNrT. Thetrue Horizon & either Ratio-. 
nall or Senſible. The Rationall or Intelligible Ho- 
11201 divideth the Sphare mto two equall parts 
exatHy ; and theſe are called the upper and the | 
lower Hemiſphares. The ſenſible ar apparent Ho 
1400, ts ſo called becauſe it onely ſeemes to divide 
the Heavens into two equall parts or Hemiſphares: 
whereas indeed it doth not divide it ſo exaitly, but 


oy 


onely ſeemeth ſo to doe. The Rationall Horizon, i Þ 
alſo called the Artificiall, becauſe that it was 
brought in for the uſe of AStronomy. 

T he uſe of the Horizon 1s manifold. Fir$t, it | 
aivides the Heavens into two Hemiſphares. Se- 
condly, it ſheweth what Starres never ſet, and 
what never riſe from under the earth ; and (a Þ 
Gkewiſe what Starres doe both riſe and ſet. Third-| 
ly, it ſkewes the cauſe of the equal ty and mequa- 
lity of the artifictall aayes and mights, Fourthly, 
z: conduceth to the finding out of the latitude of any | 
place. Tiftly, it is the cauſe of the Reitituae ana 
oblignity of the Sphere ; whereof we har e occaſion | 
zo fpeake more largely hereafier. 

There 1s alſo let into this Horizon, twof 
notches oppoſite one tothe other , a circle off 
brafſe, making right angles with the ſaid Ho-| 
r1zon, and placed fo that it riay be moved atf 
pleaſure up and downe, by thoſe notches, as 
neede ſhall require. This circle is called the 

The Meri- J1cridian, becauſe that one fide of it, which is} 
am A1nlike manner divided into 360, degrees, ſup-| 
plycth the office of the true Meridian. Now 
the Merician is one of the greater circles, paſ-ſ 
ſing throuzh the Poles of the world, and ah 

of 
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of the Horizon ; to which when the Sunne in 
his daily revolution 1s arrived 1n the upper 
Hemiſphere, it is midday ; and when it 
toucheth the ſame in the lower Hemiſphere, 
it 1s midnight, at that place whoſe Meridian 
it 1s. 

Theſe two circles,the Horizoz and 1erid:ian, 
are various and mutable in the Heavens and 
Earth, according as the place is changed. But 
in the mater1all «lobe they are ma ie fixed and 
conſtant : and the Earth 1s made moveable : 
that ſo the Meridian may be applied to the ver- 
ticall poynt ot any place. 

PoNT. The wſes of the Meridian are theſe 
efpecrally, Firlt, It derermineth the poynt of 
midday, and nilnight : whence the Aftronomers 
beoin the day alwayes from this circle. Secondly , 
ja the Meridian #& obſerved the Zenith or verti- 
call poynt of places, whence afterward the aiStan- 
ces of Starres and Parallel circles are gathered. 
Thirdly, The Longitude and Latitude of places 
are taken frem hence. Fourthly, 7* ſhewes the 
greateſt elevation of the Sunne,and other Starres : 
which elevation u called their Meridian Alti- 
tude. Fifthly, By the Meridionall elevation of 
the Sunne, when he t5 1n the e/AEquinottall point, 
may bee found ont the elevation of the Pole, and 
halitude or poſition of the Sphere. For a quarter 
of a circle being 90. degrees, if thea we ſubitraft 
the Meridionall Altitude of the Syunne im the 
e/Equinottiall from 90. degrees, the remainder 
ſheweth the elevation of the Pole, As for example, 
The elevation of the Sunne at noone When it ts Fa 
| the 
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A Treatiſe of the 
the e/Equinoxe, 1s about 38. degrees With tu here 
at London : Which being dedutted ont of 90.there 
remaines 52, Which us their elevation of the Pole | 
With zz, Soat Rome the e/AfEquinottiall altitude '| 
of the Sunne is about 4.8. degrees ; Which being 
ſubitraited from go degrees Which 15 a, Vuadrant. 
there remaines 42. for their elevaticn of the Pole. 

In two oppoſite poynts, of this ſeriazan, 
are faſtened the two ends of an iron pinne, paſ- 
{ing thorogh the body of theG/obe and 1tsCen- 
ter. One of which ends is called the Arcriche, 
or North Pole of the world ; and the 0- 
ther the Antaricke, or South Pole : and the 
pinne it ſ:]fe is called the Axis, For the Ax: 
of the world is the Diameter about which it 1s 
turned, And the extreame ends of the Ax#z, 
are called the Poles, 

To either of theſe Poles, when need ſhall 
require, there 1s a certaine braſſe circle or ring, 
of a reaſonable ſtrong makiag, to be faſtened, 
which circle 1s divided into 24. equall parts, 
according to the number of the houres of the 
day and night : and it 1s thereforecalled the 
The Hour:. Homre-circle, And this circle is to be applied 
circk. tocither of the Poles in fſach ſort, as that the 

Section where 12.1s deſcrived, may preciſely 

azree with the points of mid-day and mid- 

nizht in the ſuperficies of the true Meridian. 

There 1s allo another little pinne or {tile to 

be faſtened tothe end of the Axis, in the very 

center of the Howre-circle : and this pinne 1s 

called in Latin, Index Horarins;and 1s fo made, 
as that it turnes about and pointeth to a 
| F- 
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of the 24, ſetions in the Howre-cirele, accor- 


re 
re ding as the Globe 1t kelfe is moved about : fo 
le þ that you may place the point of it to what 
{- | houre you pleaſe, 

g PoNrT. The"aſe of this Houre-circle and 
A Index 2 to devote the houres of the riſeing and 


ſetting of the Sunne and other Starres : which 


1#5t be prattiſed after this manner. Firſt, you 


wut ſer the Globe to your elevation or Pole, and 
then apply the degree of the (igne, in which the 
Sunne at that time 1s, to the Meridian, and the 
Index to that twelfth houre which 1s uppermoſt. 
And fo having thus done, you muſt turne the 
Globe about, tull the degree wherein the Sunne 15, 
come to the Eaſterne ſide of the Horizon ; which 
done, the Index mill point out the houre of his 
riſeing : and if you turne it about to the WesF ſide, 
you ſhall in hke manuer have the houre of hu 
ſetting, 

There ts alſo belonging to the Meridian a 
Quadrant «f Altitude, being mage of a long thin 
plate of Steele or braſſe, and faſtioned crooked, ſo 
that it may be applied to the convexe Superfggies 


of the Globe, and having the fourth part of the 
circle in length. And this Quadrant i made in | 
ſuch ſort, as that it may be faſtened on the Meri- _ Duc 

dian, and /o be applyed to the Zenith of any place _ 
whatſoever, being divided from one end to the 0- 

1 ther into 90. equall parts or degrees. 

; T here 15 beſides at the foote of the Globe,a Ma- 

riners compaſſe placed: which ſerves to ſhew, how 

zo place the Globe rightly, according to the foure 

winds or quarters of the world. : 

| CHAP. 
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ofthe Circles which are deſcribed upon the 
Smpes ficies of the Globe, 


=e Nd now in the next place we will 
AVew ſhew what Circles are deſcribed 
Tas\\s upon the Globe it ſelfe, And firſt 
<TF of all, there 1s drawne a circle in an 
equall diſtance from both the Poles, that is 90. 
The #qu4- degrees, which is called the e/£9xinaiall, or 
_- et quator ; becauſe that when the Sunne is in 
this Circle, dayes and nights are of equall 
length1n all places. By the revolution of this 
Circle 18s defined a Naturall day, which the 
Greekes call vv4&1uscov For a day 1s twofold ; 
A day Na- Naturall and Artificiall, A Natarall day is 
tural = defined to be the ſpace of time, wherein the 
drtificial. hole -/E qguator makes a full revolution ; and 
this is done in 24. houres. An Artificiall day 
is the ſpace, wherein the Sunne is pajling tho- 
rough our upper Hemiſphzre :; to which is 
oppoſed the Artificiall night, while the Sunne 
1s carried about in the lower Hemiſphzre. So 
thatan Artificiall day and night are compre- 

hended within a Naturall day. 
The Parts ofa day arc called houres ; which 
arc either Equall or Vaequall, An Equal! houre 
Horxrese- Is the 24. part of a Naturall day, in which 
quaB and ſpace, 15.degrees of the:s/Equater doe alwayes 
wnequal. r5ſe, and as many are depreſſed on the oppo- 
ſire part, An/requall hours is the 12, part of 
al 
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an Artificiall day,betwixt the time of the Suns 
riing and ſetting againe, Theſe houres are a- 
gaine divided info Minutes. Now a Minute 
15 the 60, part ofan houre : .in which ſpace of 
time, a quartef ofa degree in the Equator, that 
15,15. minutes doe rife, and as many ſet. 
PoNT, The wſe of the Xquator conſists 
chiefely in theſe things. Fir$t, it ſheweth the time 
of the &-quinoxes , which are alwayes when the 
Sue falls upon the Aquinoiall circle. And 
thes 1s, when as the Sunne enters into the fir de- 
gree of Aries and Libra: according to that of 
Manilius. 
Libra Aricſq; parem reddunt noftemq;diemq; 
In Engliſh thus. 
The Swunne in Libra” and Aries plac d,each yeare * 
The day and night are equall every where. 
Secondly the /Equator divides the Heavens ints 
two equall parts, or Hemuſpheres, whereof one us 
called the Septentrionall or Northerne Hena- 
ſphere : the other, the Meridsonall cr Southerne. 
Thirdly, it ſheweth the aſcenſion and deſcenſion of 
the parts of the Zodiatke : whence the length of 
the Artificial day and night, for any poſition of 
Sphere, may be knowne. Fogrthly, it ſheweth what 
Starres, and parts of the Eclipticke have any 
Declination. 
The e/£quator is croſſed or cut in-two oppo=- 


ſite points, by an oblique Circle, which 1s cal- rhe zadie 
led the Zodiacke. The obliquity of thisCircle is acke. 


{1d tohave beene firſt obſerved by Araximan- 
der Mileſius, in the 58, Olympiad. as Pliny 
writeth in his 54. 2. Cap. 8. who alſo in the 

ſame 
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fame place affirmes, that it was firſt divided 
into 12. parts, which they call S:gnes, by 
Cleoftratus T enedins, 1n like manner as we ſee 
it at this day. Each of theſe m_ is againc 
ſabdivided into 30. parts : ſo that the whole 
Zodiacke is divided 1n all into 360. parts, like 
as the other circles are, The firſt twelfth part 
whereof, beginning at the Vernall Interſe&i- 
on, where the «Aquator and Zogacke crofle 


each other, is aſſigned to Ares, the ſecond to 


Taurns, &c, reckoning from Welt to Eaſt, 


But here a young beginner in Aſtronomy | 


may juſtly donbt, what 1s the reaſon, that the 
firſt 30, degrees, or 12. part of the Zodracke 15 
attributed to Aries, whereas the firſt Starre of 
Aries falls ſhort of the Interſection of the X- 
quinodiall and Zodiacke noleſk then 27. de- 
grees, The reaſon of this 1s, becauſe that in the 
time of the Ancient Greekes, who firſt of all 
obſerved the places and ſituation of the fixed 
Starres, and expreſked the fame by Aſteriſmes 
andConſtellations, the firit Starre of Artes was 
then a very ſinall ſpace diſtant from the very 
InterſeAtion, For in Thales Mileſirns his time, 
it was two degrees before the Interſe Aion : 
in the time of eron the eAthenian it was in 
the very Intereion : 1n Timncharss his time 


it came two degrees after the Interſe&tion.. 


And fo by reaſon of it's vicinity, the Ancients 
aſſigned the firſt part of the Zodiacke to Aries, 
the ſecond to. Taxrus, and fo thereſt in their 
order. : as it is obſerved by ficeceding ages, 
even to this very day, 
PoNT, 
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Pox'T, Thales Mileſius was the firſt that 
calculated the time of the Equinoxe,and Eclip- 
ſes : and he flouriſhed about the yeare of the Crea- 
tiou, 3379. which was about 634. yeares be- 
fore Chriſt, Meton /ived about 431. yeares be- 
fore Chriſt, in the yeare of the Creation, 3517. 
He was the Sonne of Pauſanias, and was a man 
of excellent knowledge in eAſtronemy. He alſo 
firſt invented the Moones Circle of 19. yeares : 
whoſe firs} new Moone fell upon the 13. day of the 


| moneth Scirophorion, which zs the ſame with our 


26, of June, being on a Friday. Vid, Diodo- 
rum S culum. Cenforinus Writes of. him thus. 
Prxterea ſunt 8&c, There are ( ſaith he ) be- 
fiaes, many other great yeares : as the Metont- 
call yeare , which Meton the Athenian invented, 
and confifted of 19. common yeares, &c. Timo- 
chares was by nation an Alexandrian, and he 
lived 300. yeares before Chriſt, 

Vnder this circle, the Sunne and the reſt of 
the Planets finiſh their - feverall courſes and 
periods,1n their ſeverall manner and time. The 
Sunne keepes his courſe in the middeſt of the 
Zodiaque, and therewith deſcribeth the Eclzp- 


ticke circle, But the reſt have all of them their 


latitude and deviations from the Suns courſe, 


or Eclipricke. By reaſon of which their digreſ- 


ſions and extravagancies, the Ancients af- 
ſigned the Zodiaqgue 12, degrees of latitude, 
But our moderne A#roncmers, by reaſon of 
the Evagations of Hars, and Ver, have ad- 
ded on each fide two degrees more : fo that 


the whold latitude of the Zodzaque is confined 
within 


NOS am az 
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within 16. degrees. But the Ec/ipricke onely 18 
deſcribed on the Globe, and 1s divided, in like 
manner as the other circles, into 360, de- 
greecs. = 
PoXxT. The Whole latitnde of the Zoaraque 
25 divided into two parts by the Eclipticke, Which 
# the circle or circumference.under Which the Sun 
ſteeres his courſe contianally. Whence it 15 called 
72 Latine, Via Solis, & Orbita Solis,the Sunnes 
high Way. And 172 Greeke 5 xexa Gr Jt Ui 0ml Tel 
Cadiav , a Circle diviamg the Zodiacke in 
the middeft. And it ts called the Eclipticke, be- 
cauſe the Eclipſes of the Sunne and Moone ne- 
wer happen, -but When they are either in conjun- 
Eton or oppoſition under thi line, or very neare the 
ſame. 

The Sunne runneth thorough this Circle 11 
his yearly motion, finiſhing every day in the 
yeare almoſt a degree by his Meane motion, 
that is 59. minutes, 8, ſeconds, And in this 
ſpace he twice croſkth the ,£9qunator ; in two 
poynts equally diſtant tron each other, 0 
that when he paſfth over the e£quarer at the 
beginnings of Aries and Libra, the dayes and 
nights are then of equall lengeh. And ſo like- 
wiſe when the Sunne 1s now at the farthelt 
diſtance from the eAquator, and is gotten to 
the beginning of Cancer, or C apricorne, he then 
cauſeth the Winter and Summer Solſtices. 1 
am not 1gnorant, that Vitravins, P liny, T heou 


eAlexandrins, Cenſorinns, and Columella are 


oft another opinion ; ( but they arc upon an- 
other ground,) when as they fay, that the 
&/£Equinoxes 
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e/Equinoxes are, when as the Sunne paſſeth 
through the eighth degree of Artes and Zsbra, 
and then it was the midſt of Summer and wins 
ter, when the Sunentred into the ſame decree 
of Cancer and Capricorne.But all theſe Authors 
defined the Solſtices by the returning of the 
ſhadow of dials : which ſhadow cannot bee 
perceived to returne backe againe, as Theor 
faith, till the Sunne is cntred into the aighth 


| degree of Libra and Aries. 


PoNT, The office anduſe of the Zodiaqus 
#5, Firſt, z2 that ut ts a rule or meaſure of the 

per motion of the Planets. Secondly, By the 
helpe of the Zodiaque the rrae places of all the 
Starres are found : beſides it may bee kyowne 
What ſigne any fixed Starre or Planet may be ſaid 
to bee. Thirdly, Jt ſheweth the latitude of the 
Planets and fixed Starres. Fourthly, AL Ecliips 
ſes happen when the Sunze and Moone are under 
the Ecliptique. Filthly, The ebliquuty of the 
Ecliptique the cauſe of the enequality of the ar= 
tifictall dayes and nights; SE - EH, 
The ſpace wherein the Surine1s finiſhing 
his courſe through the Zodrague, is defined rd 
bea Teare, whichconfiſts of 365. dayes; and 
almoſt 6, houres. But they that thinke to find 
the exa& meaſare of this period; ' will find 
themſelves fruſtrate : for it is finiſhed inanuns 
equall time, It hath beene alwayes a contros 
verſie very much agitated among the Ancient 


| Aftronowers, and not yet determined, Philos 


laws a Pythagorean determines it to bee 565; 
dayes x but thy paſt have added merhing 
P *' Wrs 
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more to this number. _ would have it 
tobe $65. dayes-and a balfe : Democritrs 365, 
daycs and a quarter, adding beſide the 164. 
part ofa day. Oenopides would have it to be 
365. dayes, and almoſt 9. houres. Acton the 
Athenian deterimineth it to be 365. dayes, 6, 
houres, and almoſt 19. minutes. After him 
Calippms reduced it to 365. dayes and 6. 
houres, which account of his was followed by 
Ari ſtarchus of Samos, and Archimedes of Syra- 
caſa. And according to this determination of 
theirs, 7ulim Ceſar defined the meaſure of 
his Civile yeare, having firſt conſulted (as the 
report goes) with one Soſigines a Peripateticke, 
and a great Mathematician. But all theſe, - ex- 
cept Philolars, (who came ſhort of the juſt 
meaſure) affigned too much to the quantity of 
a yeare. -For that it is ſomewhat leſle then 365. 
dayes, 6.houres, is a truth, confirmed by the 
moſt accurate obſervations of all times, and the 
Skiltulleſt: Artiſts in Aſtronomicall aftiires. 
But how much this ſpace exceedeth the juſt 
uantity ofa yeare, is not fo caſie a matter to 
etermine. Hipparchus, and after hum Prolomy, 
would have the 300. part of a day fubſtracel 
from this meaſire :; (for Jacobrs Chriſtmannus 
was miſtaken, when heatfrmed, that a Tropi- 
call yeare, according to the opinions of Hip- 
parchus and Ptolomy, did conſiſt of 365. dayes, 
and the 3oo. part ofa day) For they doe not 
fay ſo, but that the juſt quantity of a yeare is 
365. dayes, and 6. houres, abating the 3oo. 
part ofa day : as may be plainely gathered = 
@ 
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of Prolomy, Almageſt. lib, 3. cap. 2. and as 
Chriſtmannus himſelte hath elſewhere rightly 
obſerved. Now Prolomy would have this to be 
the juſt quantity ofa yeare pzrpetually and ims 
mutably : neither would he be perſwaded to 
the contrary, notwithſtanding the obſervati- 
ons of Hipparchus,concerning the inequality o 

Ava But yet the 
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almoſt the 1 33. part ofa day to be ſub{ratted, 
which they conceived in 400. yeares, would 
come to three whole dayes. But Copernicnd 
obſeryed that this quantity fell ſhort, by the 
115. part of a day. Moſt true thergfore was 
that concluſion of Cez/orinus, that a ygare cons 
ſiſted of 365. dayes, and I know not what 
_— portion, not yer diſcovered byAltroe 
OgCTS. : OY ; TED 
'By theſe divers opinions here alleadged is 
manifeſtly diſcovered the Io of Nzon;which 
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The muta- that thes/Equinoxes and Solſtices have gotten 
2108 of the Hefore their ancient ſituation in the Calen- 


Equinox , 
and S$olfl;e 
Ces. 


is indeed a very ridiculuus one. For he had a 
conceit that in the ſpace of 1461. ?uliar 
cares, there would be wanting a whole day 
or the juſt meaſure of a yeare ; which he 
would haveto be intercaled, and ſo the Ci- 
vile 7aliax yeare would accurately agree with 
the revolution of the Sunne. And Gale alſo, 
the Prince of Phyſitians , was groſſly decci- 
ved, when ke thought that the yeare conſiſted 
of 365. dayes, 6. houres, and beſides almoſt 
the 100. part ofa day : fo that at every hundred | 
yeares end there muſt be a new intercalation 
ofa whole day. 

Now becauſe the Falizn yeare, ( which was 
inſtituted by Z«1:#s Ceſar, and afterward rc- 
ceived, and 1s ſtill inuf;) was ſomewhat long- 
er then1t ought to have beene : hence it is 


dar. For about 432. yeares before the incar- | 
nation of our Saviour Chriſt, the Vernall e-£- 
quinoxe was obſerved by Meter and Eutte- 
mn, to fall on the 8. ofthe Kalends of April, | 
whichis the 25. of arch, according to the 
computation of the 7#tian yeare. In the yeare 
'146. before Chriſt it appeares by the obſerva- 
tions of Hipparcbus, that it is to be placed on 
the 24. of the fame moneth, that is the g. of the 
Kalends of Aprzill. So that from hence we may | 
obſerve the error of $ of enes faewihfnd- 

ing he-was a great Mathematician) in that 
above 100. yeares after Hipparchus, in inſtitut- 
Ing the 7«lia Calendar, be aſſigned the E- 
> &I'1 QUINGXC 
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quinoxe tobe onthe 25. of 2faxch, or the 8. 
of the Kalends of April, which is-the place it 
ought to have had almoſt 400. yeares before 
his tume, This error of Soſigenes was derived 
to ſucceeding ages alſo: in ſo much that in Gal- 
lens time, which was almoſt 200. yeares after 

7ulins Ceſar the e/Equinoxes were wont to be 
placed on the 24. day of March and September: 

as T heodorus Gaza reports, In the.yeare of our 
Saviours Incarnation, it happened on the 10. 

of the Kalends of April, or the 23. of arch. 
And 140. yeares after, Pfolomy obſerved it to 
fall on the 11. of the Kalends. And in the time 
of the Councell of Nice, about the yeare of our 
Lord 328. it was found to be on the 21. of 
March, or the 12. of the Kalends of April. In 
the yeare 831. Thebir Ben Chorah obſerved 


the Vernall e/£quinoxe to fall on the 17, day 


of March : in Alfraganus his time 1t came to 


;the 16. of March. Arzachel a Spamard in the 


yeare 1090, obſtrved to fall on the Ides of 
March, that is the 15. day. Inthe yeare 1316. 
it was obſerved tobe on the 13. day of March, 
And in our times it is come tothe 1x. and 10. 
of the ſame moneth, So that in the ſpace of 


' 1020. yeares,or thereabout,the e/f£quinoQiall 


points are gotten forward no lefſe then 14. 
dayes, The time of the Solſtice alſo about 358. 
yeares before Chri#, was obſerved by 47:rom 
and Entemon to fall upon the 28.day of Tu:c : 
as Foſeph Scaliger, and Zacobus Chriſtma»nus 
haue obſerved. But the fame in our time is 


' found tobe gn the 32. — the fame moneth, _ 
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£8 © Eclipticke and-£quator are croſſed by 


 twogreat Circkes alfo,, which are called C:- 
lwires ; both Which are drawne thorongh the 
Poles of the world, and cut the + Equator at 
rizht Angles. The one of them paſſing tho- 
_ rough thepoints of both the Interſeions z 
and is called the Equino#iall Colure ; The 0- 
ther paſſing through the points of the greateſt 
diſtance ofthe Zodiacke {om the «Zquator.1s 
therefore called the S olſticiall Colare. 
PoNT, The office of the Colres in gene- 
rall is. Firſt to ſhew the feure principall points of 
the Z odzacke, in which,by reaſon of the motion of 
the Synne, there are Cauſed the great changes of 
the Seaſons of the yeare. Of which points, two are 
#: the Equator, at Arics and Libra,derermining 
theplace of the eAquinoRiall Colure : and the 
other two are in the Tropickes at Cancer and 
Capricorne, which conſtitute the Solſticiall Co> 
(ure. Secondly, To diStinguiſh the s/Equator,Zo- 
dacke, and ” wh le Sphare of the Heavens into 
Foureequall parts. The uſe of which is principally 
ſeene in examining the aſcenſions of the Signes. 
Theſe Colures arffer frem each other, in that the 
Solſticiall Colure paſſeth throygh the Poles of 
the world, and alſo of the Zodiacke : but the £ = 
qrinoctiall Colure paſſeth through the Poles of the 
world only, | | 
Now that both the Colures, as alſo thee/E- 
qunottiall points have left the places, where 
they wereanciently. found to be in the Hea- 
Vens, 1S a matter agreed upon by all thoſe 
that have applyed themſelves to the obſerva- 
£10nS 
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tions of the Cceleſtiall motions. :. onely the 
doubt is, whether fixed Starres have gone for- 
| ward unto the preceding S1gnes, as Prolomy 
would haveit : or elſe whether the e/Zquino- 
Riall and Solſticiall points havo gone back- 
| ward to the ſubſequent Signes, according. tp 
| the Series of the Zodiacke, as Copermicies opi- 
 nionis, | 
PonxrT, #hatthe opinion of Toſeph Scaliger 
was concerning the proceſſion of the e/A.quino#tult 
points, thus drverſly thought ou by -Ptolomy and 
Copernicus, yow have expreſſed in an Epiitle of 
his to Tfaac Cafaubon, there having beene not long 
before a diſputation holden conceraing ſome cer- 


taine Mathematicall queſtion, at the. eatnraty of 


ſome of the chiefeſt of ih: States inthg, Low-Coun- 
tries ; among which number Scaliger was choſen 
alſo, as.an Arbitrator : which Epiſtle of bis, was 
afterward printed amont. ſome other of his Epi- 
files at Paris. What the Illuſtrions Tycho alſs 
thought concerning this puint, you have. in his 
-Progymnaſmata Inſtaur. Aſtron. p. 255, But 
Twill firſt ſet downe Scaliger's opinion : and after- 
ward adde T ychoe's, and ſome others alſo. Scall- 
ger ſpeaketh thus. - | 
Alterzliterztux, &c. 7received ( /aith he ) 
your ſecond letters the next day after your former. 
In which you make mention pA that undertakes 
to diſcourſe. of the IMagneticall airettion of the 
Needle. © Many indeed bave endeavoured in this 
matter, and \dee dayly endeavonr, being thereto 
mncouraged by by the rewards propoſed f- the 1t- 


luſtrions States, Ta whoſe hands ſome have de- 
D4 liveredl 
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 diveredup their opinions inwriting : and eArbs. 


trators forthwith have beene called about it. Of 
which number it was my: chance to be choſen for 
one : there being indeed amongſt them many ex- 
cellent, both IMathematicians and Marmers, 
But thoſe that profeſſed the Mathematickes, were 
altogether aexperienced inNauticall affaires:and 
the N avigators were as ignorant of Aſtronomis 
gall, Beſides, thoſe Authers of whom we were to 
paſſe our judgements, performed nothing worth ſo 
great expectation. Neither bath that Engliſh- 
man, who wrote a Booke three yeares ſince, of the 
Magnet, produced any thing anſwerable to the 
great opinion was raiſed of it, I my ſelfe have 
often propoſed to theſe Mathematicians that pro- 


 Feſſe m this place, a _— which it ſeemes can ne- 


wer ſinke into their heads : 1n ſo much that they 
entertainedit with ſcorne aud laughter. Hippar- 
chus 4s the firſt that brought in that merry con- 
reir of the cight Spheres moveing toward the 
Eaft : and ſo perſwaded Ptolomy, that the fixed 
Starres 1# the eight Sphere moved all in the ſame 
order, fituateon, and diſtance from each other, te 
award the Eaſt. Which Ptolomy ſo confirmed, 


that ti had beene a heinous matter for. poſterity to 


 bave doubted of the (ame. eAnd firſt of all 


within the memory of aur Fathers, Nicolaus 
Copernicus, that great reftorer. of Aſtronomy, 
percerved the weakeneſſe of this conceit of Hip- 
parchus : and with. all obſerved, that the eight 


re did not move toward the. Eaſt, but that | 


& 


= 

nee/Equinotticl points went forward into the pre- 

geaent Signes :and this be alls gogiryuar ionpeente 
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But this obſervation of bis , hee onely nakedly 
propoſed, without any demonſtration at all. But 
{have obſerved, that the Starres have not (as 


. Hipparchus and Ptolomy dreame) gone on to the 


ſubſequent parts : and that the Cynoſure, or Ps- 
lar Starre, was at the ſame diſtance frons the 
Pole in Eudoxus his time, as it ts at this day. 
For proofe of which aſſertion 1 have collefted ma- 
ay tn5tances : which being granted, the preceſſion 
of the e/Equinottiall points muſt neceſſarily fol- 
low, For one of theſe two muſt needs be granted ; 
to wit, either the motion of the eighth Sphere tO- 
ward the Eaſt, or elſe the progreſſe of the eAqui- 
wottiall points into the precedent Signes. Now 
that the firſt 5 not to be admitted appeares mani- 
feſtly, becanſe that the fixed Starres have not at 
all changed their futuation in 7 e5þect of the Pole, 
fince Eudoxus hs time. * Therefore the other 


.mnſt needs be granted. The e/Equinottall points 


therefore have gone forward to the antecedent 
Signes, Which propoſition notwithſland;ng the 
great. Copernicus had no way to demonſtrate, but 
out of the Phxnomena ; by which that other 
motion might as well be defended, as this. Wee 
therefore now have this aegiynng iomuery But 
what 1sit ? Evennothing elſe, but the motion of 
the .oE quinottiall points into the precedent 
Srgnes, Now if the eAquinoltiall points be 
moveable ; and the K.quinaittiall Circle be de- 
ſcribed by theſe points ; the Aquinottiall Circle 


. then muſt needs be moveable alſo: which 1s as true, 
4 trath it ſelfe.o Andif the Equinottiall circle be 


moveable ; his Poles muſt be inoveable alot: _ 


fs the Poles of the Kquinottiall muſt be divers 
{rom the Poles of the world. For the Pole of 
the world 1s immoveable ; but this moveable. 
Beſides, all the Meridian crcles doe paſſe through 
the Poles of the XK. quizottiall : and in the ſuper- 
fecies of ſtone Dialls, thy Meridian line, which us 
drawne for the placeing of the Sunne Diall, is un- 
_ aerftoodto oſs through the Poles of the Miqui- 
nottiall s which ts confeſs © all men, and 1 mnſt 
Trae. But becanſe the Poles of the A.quinottiall 
are moveable, the Meridian lines, that paſſe 
through the fame, muſt be moveable alſo. And 
therefore it neceſſarily folloneth, that after ſome 
certaine number of yeares, there wilt be no fur- 
"ther uſe of theſe Meridian lines in the deſigning of 
the houres in Dialls ; but a new Meridian line 
anuſt be taken, and the ſituation of the Diall alte- 
red, though not the © Diall it ſelfe. We may 
therefore conclude, that the Sunne Dialls, after 
ſome certaine time, will prove falſe, unleſſe the 
 Aleridian line be rettified. Thus t demonſtra-” 
ted out of the very principles of the Mathema- 
riches. But beſides this, we have ſome notable 
inſtances out of the Ancients, which doe manifeſtly 
evince , that after ſome terme of yeares, Smunne 
Dialls doe not agree to their firſt deſignations : 
all which I have diligently collefted. Theſe things 
thus demonſtrated, I propoſed them to theſe Ma- 
thematicians, that, becauſe the whole buſeneſſe of 
the Magneticall Needle had dependance upon 
theſe Meridians, they would confider whether or 
zo this dotrine, by me firſt propoſed, might open 
the way to the matter in hand, Ge, . Ke. 
T 


A Treatiſe of the Cyae.ll, 


Sl . aS dd W---> 


a —4t1 * Q._ N* 8 D 81 þ 


Q 


= 
) 


Tc —W Rl 


© Celeſtial andTerreſtiall Globe. 


27 


Thus farre Scaliger. Ler us now heare Ty= 
cho. Inzquilitatis , inquit, circa motum, 
&c. That the reaſon (ſaith he ) of the maquals- 
ty obſerved in the motion of the fixed Starres, or 


a Copernicus catls it, the Anticipation of the” 


KEquinoxiall points (which is a very ſubtile and 
ingenuous Speculation of his owne, that ſo he might 
rectucile and maintzine the inventions of all that 
went before him ) that this conceit,1 ſay, doth not 
conſtare ſibi; theſe 70, yeares obſervations of the 
Starre called Spicq Virginis, fince his firft ob- 
ſerving the ſam, dve manifeſtly prove. For in 
ihis Face of time, the reciprocation of the «/Equi- 
weltiall points , or promotion of the Starres, ts 
ſmfter by ntuch'then he conceived it would have 
beens, So that Tuhereas now they ought to have 
finiſhed bat one degree in an bundred yeares Space, 
or thereabout, they finiſh the ſame in 70. the 
quantity of the yeare being not ſo ſlow as he ima- 
_ it tobe: a4 appeares plainely by that we 
bave delivered in the former Chapter. For theſe 
two things dce ratually cohere together in Co- 


pernicus, that when the quantity of the yeare 1s 
greateſt, the motion of the ſixed Starres ſhoald 


theh be floweſhD. But theſe things the accurate 
obſervations of theſe preſent yeares doe mavifeftly 
elude, for as much as they doe not anſwer his perto= 
diacall reſtitutions. | | 
Thus theſe two great lights of our times, 


Tycho, and Scaliger, to Whons We tay adde the 


9Pinion of our Countryman DF. Gilbert, ho in 
bis 6th Booke de Magnete , Will have the praceſ= 
fun of the &/E quinocrall pojnis to depend pou the 
| Magneticalt 
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And thes is that Engliſh-man, 4s farre as I cas 
gather, whom Scaliger mentions in bis fore-cited 
Epiſtle. Vnuto whom [ referre you for ſatisfadtin 
bs this point , in his lib, 6. Cap. 8, 


The firſt Starre of Aries, which in the timeþ 
of Meton the Athenian, was in the very Ver-f 


nall IntereRion, 1n the time of Thales Mile. 


fixzs was two degrees before the InterſeQion, 


The ſame in Timochares his time, was behind 
It two degrees, 24. minutes : in Hipparchu 
time, 4. degrees, 40, minutes : 1n Aloumaſar: 
time, 17. degrees, 50, minutes : in Albarenu 
his time, 18. degrees, 10, minutes : in Art 
chels time, 19, gr. 37. minutes : in Alphonſu 
his time, 23 degrees, 48, minutes : in C+ 


 pernicus and Rheticus his time 27, degrees, | 
21, Minutes, Whence Franciſcus Baroccis| 


is convinced of manifeſt error, 1n that he af: 
firmes that the firſt Starre of Aries, at the 
time of our Saviours Nativity, was in the 


very Vernall interſeRion : eſpecially con 


tending to prove it, as he doth, out of Prole 
ics obſervations, out of which it plainly 
appeares, that it was behinde it no lefſe then 
5. degrees. 

In lke manner the places of the Solſtice 


are alſo changed, as being alwayes cquall 


diſtant from the «/ZquinoRiall points, Thi 


. motion 1s finiſhed upon the Poles of the 6 
clipticke, as is agreed- upon both by Hippar 
chus and Ptolowy, and all the reſt that have 
comeatter thom, Which is the reaſon on 
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the fixed Starres have alwayes kept the fame 
latitude, though they have changed their de-' 
clination, For confirmation whereof many 
teſtimonies may be brought out of Prolomy, 
lib, 7. Cap. 3 Aizzag, I will onely alleadge one 


| more notable then the reſt, out of Prolomies 
"| Geogr. lib, x. cap, 97, The Starre which we 


call the Polar Starre, and 1s the laſt in the 
tale of the Beare, is certainely knowne in 
our time to be ſcarce three degrees diſtant 
from the Pole : which very Starre,in Heippar- 


c<us bis time, was above 12. degrees diſtant . 


from the Polc:as Marinw in Prolomy affirmes. 
I will produce the whole paſſage, which is 
thus. Jn the Torrid Zone, (faith he) the whole 
Zodracke paſſeth ove? it, therefore the ſha- 


! dowes are caſt both wayes, and all Starres 
| there are ſcene to riſe and ſet. Onely the little 


Beare begins to appeare above the Horizon in 
thoſe places, that are 500. fuxlongs Northward 
from Ocele, For the Parallel that paſſeth 
through Ocele is &iſtant from the A quator 11. 
gra, # And Hipparchus affirmes, that the 
Starre «2 the end of the little Beares taile, 
which is the moſt Southward of that Con- 
fellation, is diſtant from the Pole 12. gr. 3. 
This excellent teſtimony of his the Interpre- 
ters have in their tranſlating the place, moſt 
ſtrangely corrupted (as both Fohamnes Perne- 
r#, and after him P. Nonius have obſerved} 
ktting dowenein ſtead of 500. Dvingque mille, 
5000, and for Auſtraliſſimam , the moſt 
Southern, Bernatinas, the molt Norcher- 

ys 
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ly : being led into this error perhaps , be- 
cauſe that this Starre is indeed in our time: 
the moſt Northerne, But 1f theſe teſtimc« 
nies of Marinus and Ptolowmy in this point 
be ſuſpefted , Strabo in his 4b. 2. Geopy, 
ſhall acquit them of this , crime. And he 
writes thus. It is affirnied by Hipparchu 
(fith he) that thoſe that inhabit under the 
Parallel that runneth thorough the Countrey 
called Cinnamonifers ( which 1s diſtayt 
from Meroz Southward , 3000. furlungs. 
and from the Aquinodtall, 8800. ) are ſi 
tuated almoſt in the midſt, betwixt the &. 
quator and the Summer Tropicke , which 
paſkth through arm (which is diſtant from 
_ CHMeroe 5ooo. furlongs) And theſe that 
' dwell here, are the firlt that have the Con- 
ſtellation of the little Beare incloſed with- 
in their Ar&icke Circle , fo that it never 
kts with them : for the bright Starre, that 
is kene in the end of the taile (which 1s alfo 
the moſt Southward of all) is fo placed in 
the very Circle it felfe, that it doth touch 
the Horizon. - This is the teſtimony of Srra- 
60, which 1s the very fame that Prolomy 
and Harinus affirme ; faving that both in 
this place, and cl{ewhere, he alwayes aſlignes 
700. furlongs in the Earth, to a degree in the 
Heavens , according to the dodrine of 
Eratoſthenes : whereas both Marinus and 
Prclomy allow but 500. onely : of which wes 
{hall ſpeake more hereafter. © 
Lo us now come tg; the kiſſer Gels 
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be. | which are deſcribed in the Globe, And 
me theſe are all Parallels to the Zquator : ' as 
1c« | firſt of all the Tropickes, which are Circles 
int | drawne through the points of the greateſt 
or, | declination of the Eclipticke, on cach fide of 
he | the Aquator. Of which ; that which 
: | lookes toward the North Pole, is called the 
the # Tropicke of Cancer : and the other, bordering 
ey | on the South , the 7repicke of Capricorne. 
wt | For the Sunne in his yearely motion through 
55, | the Eclipticke, arriveing at theſe points, 
ſis | 25s his utmoſt bounds , returneth againe 
E. | toward the eZquator. This Retroceſſion 
< | 15 called by the Greekes , Ty, and the Paral- 
m | kl Circles Crawne through the fame points, 
at | are likewiſe called Tropickes. 
N= PoNT. The wſe of theſe Tropickes s, 
bh Firſt, to ſhew when the Sunne in an obliqne 
er | Sphare, uw meereſk the verticall point of any 
at | place, and ſo likewiſe when he fartheſt off. Se- 
ſo | condly, they ſkew, when the Sunne in his Di- 
nf} #rnall motion maketh the longeſk or ſhorteſt 
h | dayes iz the yeare. Thirdly, they are, as ut 
i Þ were, the limits and bounds , wherein the Sunne 
9 | finiſheth his yearely courſe. Fourthly, they as- 
n | ftinguiſh the Torrid Zone in the Heavens, from 
s | the two temperate Zones. C2 
c The diſtance of the Tropickes from rhe 
{4 Equator, is diverſly altered, as 1t way 
i | plainely, appeare, by compareing the ob- 
; | ſirvations of later times, with theſe of the 
Ancients. For, not to ſpeake any thing of 
; | Strabo, Proclus, and Leontins A 
| | _ wav 
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who all aſligned the diſtance of either Tro« 
picke from the Aquator to be 24. degrees 
(for theſe keme ro have handled the matter 
but carcleſſely) we may obſerve the ſame from 
the more accurate obſervations of the greateſt 
Artiſts. For Ptolomy found the diſtance of 
either Tropicke to be 23. gr. 51. min. and 4, 
Juſt as great, as Eratoſthenes and mp 
had found it before um : and therefore hee 
conceived it to be immurable. ©Machometes 
eArateyſ;s obſerved this diſtance to bee 23. de- 
grees,35. minutes, right as e-£/mamon King of 
efrabia had done before him. eArzabel 
he Spaniard found it to be in his time, 23. 
_— , 34. minutes. eA/mehon the Sonne 
of eAlbumaſar, 23. degrees, 33- minutes, 
and halfe a minute. Prophatins Jew , 23. 
degrees, 32. minutes, Parbachins and Regto- 
montanus, 25. degrees, 28. minutes. Johay. 
Wernerus, 23. degrees, 28. minutes and an 
halfe : and Copermicas found it in his time to 
be juſt as much. | 
PON T. This diſtance of the T repickes from 
the /E quator, #s cauſed by the Sunnes greateſt 
declination, as the eA ſtronomers call it. Which 
_ —— declination of the Sunne bath beene at 
zvers times found to be variable. For begin 
ming 45 farre backward, as poſſibly we can, and ſs 
driveing it downe by the Olympiads, and the 
yeares of Chriſt , even to theſe preſent tines ,ac- 
cording to Tychoes calculation, we finds it to bs 
thus, both in the degree and PIUHte, 4s 6 here ex* 
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med 32 gr. 0M; 132... x Ladd ; 
Aratins .. 24. ©. 0. Olympiad... 
Hipparchus _$23.514.  YI24.5 
Eratoſthenes 3 I EINER... ans 
Prolomeus 23.51.20, An; Chriſti 149; © 
Albategnins 23:35-0  . 749, 
Arzahel 23. 44.9.,::..;, 2070 

Almein 23:3 5... '; 1146... 
Prophatins Indius 23.32.0, 1300. 
Purbachins, *: 23.2930. . 1458., 
Regromont anus 23. 39. 0. 1490. 
Copernicus 23.38. 3Z0. 1500. 

Tycho Brahe $9. 23> 4. - - 3. 


To Which wee may adae theſe words out of Ty- 
choes. 1, Booke, of the new Star which appeared 
An. 1572.p. 101. where he ſaith;that by certaitte 
obſervation it hath beene fomnd,that both the Suns 
greateſt declination, as alſo the ather Intermediate 
by the ſame reaſon are alterea,as it teſtified by the 
whole cxrrent of the m:t ckilfull eArtifts in 4 
Continuall ſucceſſion of time : ſo that Ptolomies 
time, and ſome certaine yeares before him, it was 
found to be 23. gr. 51.3. but it doth not appeare 
by any certaine way to bave beere ever grea- 
ter. Whence may be colletted, that Aratus, whons 
we bave ſet in the firſt place, who-aſſighes 24, gr. 

ſpeakes with the largeſt jand a5 it were,at rardome, 
and (as our learned Autheur hath alſo obſcr ied 
of Strabo, Proclus, and Leontius Mechanicus) 
wot ſo accurately as he ſhould have. 
There are alſo two other Ieffer circles dof- 
eribed in an equall diſtance from the Polzs, tc. 
that of the Fropickes from the Zquator - 

| RE Ek which 
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34 *  ATredtiſcofthe © Cuas.lf, 
The Arg. Which circles take their denomination from 
i9:e, and he Pole'on which they border, So that one 
Aniart- of them is called the ArG#tiche or North circle ; 

- iquecireles. and the oppoſite circle the Antartticke or Sous 
therne: In theſe circles the Poles of the E- 
cliptique arc fixed, the Solſticiall Colure croſ- 
ſing thei in the ſame place. Strabo, Proclus, 
Cleometes,/all Greeke Authors,and ſome of the 
LatineS alſo, afligne no certaine diſtance to 
theſe circles from the Poles : but make them 
various” and mutable according to the diverſi- 
ty of elevation of the Pole, or diverſe poſition 
of the Sphere : fo that one of them muſt Le 
conceived. to bee defcribed round: about that 
Pole which is elevated, and to touch'the very 
Horizon, and is thercfore the greateſt of all 
the Parallels that are alwayes in ſight : and 
the other muſt be imagined as drawne inan 
equall diſtance from the oppoſite Pole ; and 
this is the greateſt of thoſe Parallels that are 
alwayes hidden. 

PoNT. The eArtlique and eAnarttique 
circles doe ſh:cw, 1. The Poles of the Zodraque,and 
their diftance from the Poles of the world. 2, They 
doe diftinggiſh the frigid Zones from the Tempe- 
rate, and with the Tropiques and e/E quater they 
hzlpe to divide the whole Heaven into five parts 

'or regions which they call Zones. 7 

Befide theſe circles expreſſed in the Globe, | 

there are alſo ſome certaine other circles in fa- 

miliar "uſe with the Pracicall Aſtronomers, 

| The /,1ti» Which they' call Ferticall circles. Theſe arc 
| «lt cjxcies. greater circles drawne from the Ferticall poimt | 

Z | through 
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through the Horizon, in what qumber. you 
pleaſe? and they are called by the Aratians, A- 
zzmath, which appellation is alſo in common 
uſe among our "FP Aſtronomers. The of= 
ice of theſe circles. is ſupplied by the helpe of 
a Quadrant of Altitude, which 18a thin plate 
ofbraſſe, divided into 99, degrees. This Qua- 
drant m_ applied to the vertex of any 
lace, when you deſire to uſ- it, ſo that the, 
bond end of it, noted with the number of 
90, may juſt touch the Horizon 1nevery plate, 
This Quadrant is mademoveable;that fo it may. 
be faſtned to the verticall _ of any place.” 
Po NT, (oncerning the moveableneſſe or 
mutability of the Arftique and Antar Figne (ir 
cles, Toſeph Scaliger reports m—_—_ to bee the 
frſt that obſerved it out of the Ancient Greeks 
Anthors : 4s you # gp in his Commentaries 


ty, 2:40 


Circulug ad Borci fulgentem ſuſtinet Arca, 
Sexque fugit folidas a cali vertice partes. " 
E s f 


LIRA 


"He proceeds after thi manner. Deſcribantur 
eirculi -ZquinoRiali' paralleti XC &c: 'L# 
there be deſcribed (ſaith he ) 90. Parallel crete 
to the Equmottiall, and theſe will be the ſame 
that Gemigus calles, deipavipss, alwayes appeas 
ring. N ow among all theſe, That which toucheth 
the Herizon in the point of interſeition of the Hi 
- 120 and Meridzan, will be, ws mov dipare- 

ec, the greateſt of thoſe that alwayes appeare, 
and. [o conſequently, the ArAique Circle of that 
- place. Now becauſe the Horizons are mutable, 
the Arttique ( ircles muſt alſo be moveable. $0 
ix the Climate wherein Cnidus lies, the eleva- 
tion of the. Pole being thirtie fixe degrees, Ev- 
doxus determines the eArique circle alſo to be 
ſo many degrees from the Pole. In like manner in 
another Climate, it will bee diverſe, according te 
the diverſity of the elevation of the Pole. 'T 
Hipparchus 5J* <r Advaus deigaris win dwixe 
amo Ts mis Ri piggs AZ. 6d" ov Podeo ates woltegs 
as. At Athens ( /ath he ) the greateſt of the 
Circles alwayes appearing ts diſtant from the Pole 
thirtie ſeven degrees : but that in Rhodes thirtie 
foxxe degrees : and looke how great the Altitude of 
the place is, the ſame muſt the diſtance neceſſarily 
be betmixt the Pole and that pornt, by which t 
Arttique circle us deſcribed. e And therefore the 
Ancient Greekes alwayes defined the «Arttique 
circle to be, 7% apxmuwT2 Ty owperrov Te vevvorrCy. Sive 
To apkltug rey THs caithTeers onuerov. The moſt Nor- 
 therne pornt that their Horiz0n, or place of habi-' 

zation had. So that the Arfique circle 3s nothin 
elſe but the point of their habitation which L 
| eth 


E 
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0 
tas | <tþ the Horizon,: For in deferibing, they have 


beth on common pount. Only in this they differ, 
ches | that the. center of the Aritique circle is the *Pole 


ye | of the world; but the center of the Horizon ts the 


ea || Verticall cirelegor Zenith of the place, 


be As for example. A. F. D, E. # the Horizon : 
le | A. G. C, H..the Aritique circle A, D. the De- 
ie || riatan: A. the point of Frterſetion of the Hori- 
of | 801 with the Meridian ; im which place alſo the 
y | 4riique and Horizon in deſtribing dos mutually 
ze | touch eachother. B. the Pole: C. the Zenithof 
1c Þ| the place, T. the oppoſite point of 'the diameter. of 
e | the Ardigqne circle. Now if the elevation of-#he 
c | Pole' ber full 45. degrees, as it 15.48 Viennav 
- | France, then the point I, will be the ſame with 
- f C. char 36-40 ſay, the oppoſite part of the eAr- 
Hique -airtle will touch the Zenith of the place. 
But tf\the elevation of the Pole be leſſe then 45. 


E 3 degreety 


VI HIV) 


—t erers the Zenith will then fall withont the cir. 
cle 


eA Treatiſe ofthe © Crar. Il, 


. pur if it be greater, it will fall within, $, 
that by this meanes it will come to paſſe, that the 
nearer we are to the e/Equator, the leſſer theſe 
circles will be : and contrariwiſe, the farther We 
live off the /E quator, the greater they are : But 
under the e-Equinottiallit ſelfe, that # in arigh || * 
poſition of Sphere, there 1s no Arttique circle at | 
all:Pytheas writes,that thoſe that inhabite Thule, | 
now called I{cland, have the Tropuke for their | 
Arltique circle. Whether therefore thu carcle fall 
within, or withont the Tropicke, the diſtance of it 
from the point, 1. will be as great, as ts the diffe- 
ence betwixt the elevation of the Pole, and the 
elevation of the e/£ quinoitiall above the Horizon 
of the place. As for example : The elevation of 
the Pole at Rome is 41. or. therefore the eA- 
quinoltiall is elevated above the Horizon 48. vr. 
20. #7. and the difference 5 7. or. 40.m, And 
therefore the Zenith,or verticall point of Rome, 
falleth 7. gr. 40. m. without the circumference 
of its Artticks circle. So thu diſtance With thoſe 
that inhabite Weland, & 43. gr. as having their 
Pole elevated 66. pr, 30. m. $0 that the Tro- 
picke with them toncheth the very point of inter- 
ſettion of the Meridian and Horizon, And ther-| 
fore Martianus Capdlla d-fines the Arficke cir-| 
cle to be. Semper apparens,& contingens con- 
finia Finitoris, nunquam merſus aflurgens. 4 
Circle \rhat alwayes appeareth, and roucherh upon 
'rhs ckirts of the Horizon, yet never poeth under 
5. - By | theſe woras Conftinia Firgtoris, Jr: 


wetneth the wterſettion of the Horizon amd 


Meridian, 
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Meridian ,. Y anutia agua mw i the moſt 
Northerly point. ON - 

Theſe grounds being thus laid,we fee that 4s ma- 
ny habi ations as th re are, ſo many Articks cir- 
cles there are alſo, and the ſame not « 44ma7)wTN%, 
fixed and unchangeable, but crfferent according 
to the diverſity of places. So that by thus we may 
plainely perceive the errour of our moderne Arti- 
ficers, who in theiy Artificial Glabes Weg ths 
circle contrary to the dollrine and prattiſe of the 
Ancients, drawing it on the Poles of the Eclip- 
tique about the Pole of the world. For ſuch an 
eAricke circle there caxnot be, but only to thoſe 
that inhabite Syene by the Nile : for with them 
the Pole ws elevated 23. gr.,30.. Theſs thang's 
conſidered,” the Artiche cycle ought wat to hat & 


4 


any place in the Material Globe, wnleſſe it bee 


made for the inclination of ſome certaine place © 


otherwiſe there can be uo ſuch Aris: he\circle. 
Theſe things when } firſt propoſed A keatne, 
where were many, bath learned and unlearnea,. 
Noble and Padants, it carn tbe imanined with 
what ſtorne au4. hiſſing. they entertained them. 
And at length when ny Nui yew would uot pive 
lace to their ſtubborns ignorarge ; [ thouaht 1 
Jhould have beene fcaten among them, Tet at laſt, 
baving wothing. to asfend themſelves with, they 
ſaid, Ad: orever it were, theſe circles were wſt+ 
full for "the diftinftion of the Zones. eAt which 
anſwer \of theirs, 7 had much adoe ta forbeare 
lay ey 7. For thi, drviſon of the world into 
Per 3 quite caſviered in theſe our times gohen as 


TIS Ws A We ES ge pg AY bogs © po 
the whole world hath 4 engoh been fully diſcover 
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ad by \ the N avigations of the Portugals ends 
niards.. Ani + or this purpoſe, to confute Sper 
HM, athematicians : 7 alledg ed thoſe words of 
Strabo. 09 Toa #6 2U, To @Gvey mes Covas 
Tvis pxTINSIs Neery oubyag ». Jo uf Ta; xvoumleong 
| 47S, Jv9 5 TA, TETy % TOY Smt y. e1pnes 3D or 
M16. grain THLEiOrs 5X, ere ov Th : LUETATegTh, 
Polyb its therefore ard not well, ( ſaith he) in mae 
king certaine Zones,which are to'be limited by the 
Ficke circles ; two of which lie under the ſaid 
ArGtiques ,' and two other termguated betwixt the 
Artis iJHes * and "the Trojiques, F or this ts a 
Maxime: : that determinate things cannot bee 
bounded 'by ancertaine and indeterminate limits, 
This their Philoſo ophy they ore is Ugine and fri- 
volous, But yet their 1 1m predence ends uot ſo, For 
you ſhall hardly meet GEL any of theſe Mathe- 
waticians, that will not reſently conclude him 
wadae, that ſhould but dare to diſcent any whit 
from the doffrine of Tohn de Sacroboſeo, ix the 
point of theſe circles, Tet one of them not lon 
ſince, being 4s it ſeemes, adviſed thereto by. he 
former edition of Manilins, confeſſeth by the way, 
and as it were unwillingly , that the Ancients 
made other uſt of the Artlicke circles '» then wee 
now doe. And yet he would not be thought to have 
learned this of me : notwithſtanding the] e kind of 
Fellowes are the moſt ignorant in matters of Antt- 
quity in the world. Who ſhould be the "fe broa- 
cher 'of this "ridiculous canceit, I canny, geeſe, 


otherwiſe, then that 5, it 79%, ? needes be ſome ton 


Writer, and that.'400. yeares later then gny of 
the G reeks Authors. Avd , kyow 2 not whether 


any 
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any other taught this doſtrine before Tohn de Sa- 
croboſeo ;' certainely he .z the moſt ancient F can 

readily thinke on, As therefore our men are in an 

erropr, in making the Artticke to be an Immu- 

table circle, ſo likewiſe are the eAnctents, and. 
thoſe among us that follow them, to be blamed, for 

making ths circle to be Parallel to the other three: 

whereas the Parallel circles in a Sphare bave the 
ſame Pole with the Sphere it ſelfe. But the Pole 
of the Arttzque ts the ſame alwayes with the Pole 
of the world : whereas the Pole of the other three 
altereth, as doe: the T ropicall and e/Equinottiall 
points." For the, e/Aquinottiall and Tropicall 
points doe anticipate their places in the Zodzaque : 

3nſomuch that in a certaine tearme of yeares they 
are removed forward a degree. Now the «Equi- 
nolt;all and T rapicall carcles, are no other, then 
what are deſcribed by theſe points, which in them- 
ſelves are moveable. Therefore are their Poles 
alſo. moveable. But wee ſhall ſuffer for theſe 
things.too, I doubt not, untill that length of time 
ſhall have beaten this into the heads of ſuch men, 
with ,whons ſtrength of real, on 15 able to prevaile 


. 
* 


And this (5 the epinion of Scaliget, \and the 
Anciexts concerning ia eli ue circles : Which 
Iohannes Pincicrus, a /carned may, in bis lib.2, 
cap. 13. Parergor, Otiz Marpurg. hath late- 
ly examined, and endeavoured to confute the Ar- 
tique circle ,( ſaith he) 5 .thus deſcribed by Pro- 
clus. Arcticus circulus, &c, The eAritique 
circle 4s, the greateſt of. all thoſe circles that te 
alwayes in fight,” and ut toucheb the Horiazon in 
TT TT TIT _ 


a 
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one point and is ſeene all above the earth. And the 
Amaritique be defines thus. The Antarltique is a\ 
circle equall and Parallel to the Aritique,apd lies 
wholy hid under the earth. Theſe circles therefore, 
in the epinion of Proclus, are moveable, and are | 
deſcribed. by a point that toucheth the Horizon a» 
bout the Pole that is neareſt toit: audthey are al. 
ſo changed,with the Horizon,as often as a man mo- 
veth either Northward or Southward. So that the 
wearer they are to the Polethe leſſe they are : and 
fo contrarimiſe the farther off they are from the 
fame, they are ſo much the greater : and conſe- 
queptly it followes,becauſe they have no fixed pla- 
ces, that therefare they cannot be deſcribed upon a 
Sphere or Globe. TE Eo” 

But from hence there ariſeth three inconve- 
mencies. Firſt, that theſe Aritiques deſcribed 
by Proclus, are not of any uſe im diſtinguiſh- 
ing the F, r5gid Zone from the Temperate, by 
reaſon of their uncertaine ſitration, and muta- 
bility, The next is, that With thoſe that inha- 
bite within twentie three degrees ani an halfe 
of the Pole, ( which is 4s much as the Sunnes 
greateſh declination from the e</AEquator) the 
eritique circle will bee the ſame. With the 
Tropique of Cancer, and the Antarflique with 
that of Capricorne. $0 that they will have but 
two. leſſer circles or Parallels, which will make 
but three Zones in all, two cofd ones, and # 

: roxrid. \ Por. em this. confuſion of the circles , 
there - will bee no qiitin(tion betwixt the cold, 
. ard the temperate Zones. And which'is more, 
DM fas, ipell pon 


- the e/Equator, will have 
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yo Arltiques at all. Laftly, there are certaine 


\ accidents proper to. certaine (limates , which 


cannot bee aſſigned them, wnleſſe there bee fix- 
ed and certaine limits ſet to diſtinguiſh the 
cold Zones from the temperate. x 


. As for example : Tf it bee enquired, what © 
properties are incident to thoſe that inhabite be- 


twixt the T ropique of Cancer and the Aritique 
circle : and what to thoſe under the Arttique 
circle it ſelfe ; and laſtly what betwixt the 
Ardtique circle, and the Pole of the world. 
To theſe queſtions there can bee no anſwer made 
without theſe fixed Artique circles. Beſides 
this, it would tak: away much light and fur- 
therance, both from Cn akinall HMaps, and 
Aſtronemucall inſtruments , if. theſe Ardique 
circles might x0t bee deſtribed. in them : which. 
could not poſſibly bee deſcribed in them, . but 
that they muſt change evermore With the Ho- 
VIS, + _ 
Theſe and the like inconveniencies are eaſe 
ly avoided, by placing the Ardtique circle, as 
ay it. i, on the Poles. of the Z odiaque. 
Nei "e 

clus . his Dottrine of the mutabilty of the 
eArtique. Circle : although 1 am not 1gno- 


rant ,. how rare a thing tu, for ſuch a Ju Ga 


ment, matched with ſo great kyowledge,. to fail 
into an errour.. And ag for that teftimonie which 


they bring out of Strabo, lib. 2. Gcqgr. that 
it * ſufficlent, if there be eArticke circles gy the 
temperate Climer, and that thoſe that haVlipy, 
xt rf Any D FRc4 IT Og Bo HL Y 


\ 


r. am 1 any way ſwaied with the: Au-- 
thority of Toſeph Scaliger ; adhering to_Pro-, 


— 
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have not all the ſame : thisis 381 wes; ineſor 


(to »ſe Straboes own words ) withing to the argu- 


ment in hand, and concludes noiving. For then 
they ſhould bee of no uſe at all. I cannot there- 
fore aſſent ro a man, whoſe Tenet is diſſonant both 
from the nature of the thing, and reaſon it ſelfe. 

But to retarne at length to Proclus : who ſee- 
ing that hee prac 2x" that there are froe 
Zones : two of which are terminated betwixt the 
Poles and the Arttique and the AntarGitque cir- 
cles : and other two bordering upon the ſame which 
are the two temperate Zones, and are bounded on 
one fide by the Arique, and the other by the 
T ropiches : betwixt both which lieth the Torrid 


Zone: hee bimſelfe ſeemes tacitely to approve . 


theſe Immoveable eAritiques, without which 
there can bee no ſet conſtant limits of the Frigid 
and temperate Zones. © — 


bee taken away... Neither are wee to deſpiſe 
, If by the induſtry of later times, any thing 
4 —_ added to the inventions.of the Anci- 

hich may any whit bee uſefull for the 
= mſtruction 


P 
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inſtr ution of learners, or may any way conduce 
zo the clearing of things in themſelves obſcure and 
intricate. | 


Cuay. III, 


of the three Poſitions of Sphere : Right, 
Paraltel, and Oblique. 


Gf Ccording to the diverſe: habj- 
a7, tude of the Equator to the 
7 Horizon, (which is either Pa- 

SD ASFANG rallel to it,or elſe cutteth it,and 
NESS that cither in Oblique, orclſ 
Owe in Right Angles, ) there is a 
threefold Poſition or ſituation of Sphzres. The 
firſt is of thoſe, that have either Pole for their 
Verticall point : for with theſe the Aquator 

and Horizon are Parallel tocach other, or in- 

deed rather make but one circle betwixt them 
both. The 24, is of thoſe whok Zenith is under. 
the «Equator. The third agreeth to all other 

laces elſe. The firſt of theſe ſituations is cal- 

ed, a Parallel Sphzre : the ſecond a Right + 
and the third an Oblique Sphzre, Of theſs 

ſkverall kindes of poſition, the two firſtare 

ſimple : but the third is manifold and diverſe, 


according to the diverſity of latitude of-pla-' 


ces. Each of theſe have their peculiar pro- 
pertics. TTY 


Thoſe 
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Thoſe that inhabite ina Parallel Sphare, ſes 
not- the Sun or other Stars, cither ri{ing or ſet- 
ing, or higher or lower, in the diurnall revo- 
F lution, Beſides,ſeeing that the Sun in his year- 
E ly motion traverſeth the whole Zodiaque , 
F w<b is divided by the Xquator into, equall 
parts : one whereof lieth toward the North, 
_——— and the other toward rhe South:zby this means - 
| it comes to paſie, that while the Sun is in his 
courk through thoſe ſfignes that are neareſt 
] their Verticall Pole, all this while hee never 
I | tteth, and ſo maketh but one continued Arti- 
ficiall day ; which is avout the ſpace of ſixe 
moneths. And fo contrariwiſe, whule he run- 
neth over the other remoter fignes, lying to- 
ward the Oppoſite Pole, hee maketh a long 
continuall night of the like ſpace of time, or 
thereabout. Now at ſach time as the Sun in his 
diyrnall revolution ſhall ceme to tonch the 

very 
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very eZquator;he is carried about wſneh ſort;: | 


as that hee is) not wholy apparent abdve the: 

' Horizon, nor yet wholy hidden under ite: but 
as it were, halfe cut off, - oe OED 

The-afeRions of a Right Sphare are theſe, 


All the Stars are obſerved to riſe and ſet in an 


_equall ous of tinie : and continue. as. long 
above the Horizon, ﬆs.they doe under it. So 
= the day and night is alwaics here af equal 
ngtn: 23-901 


148 : 4 x 
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PoNT, That 1n 4 Right Sphere all the Stars 
ace both riſe and ſet, that #,are all generally ſcene 
above the Horizon, and in like manner doe alſo al 
ſet by turnes ; ſo likewiſe that both the Poles,both 
Arttique and Antartique may be ſcenc at once : 
hath hitherto beene the received opinion both of 
Geminus, a4 Proclus, and generally of all other 
Writers : Which 'onr Author alſo here CLI 
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Tet if we doe but examine the matter mor# neare- 
ty, we foal find thus to dgree not ſo mmch with the 
Seuſfible; us\ with the Rational or -Fntellegible 
Horizon, For as much as even in \Repbt Sphbaxe, 
the fight can hardly reach both the Poles, Yy rea- 

+ the extaberancy of. the earth. Which ts alſo 
confirmed by the Teftimony.of :Tohannes Lerius 4 
Burgonian, ho ## bis4nſtory.of his voyage in- 


to the New World, writeth' thus. ' Non modo ſub: 


£quinodiali pokis uterque non apparet, &c: 
Under the eAEquinottiall ( ſaith he ) not only both 
the Poles are inuiſible, and doe not appeare, but 
neither one, nor other can be ſeene, till a man hath 
paſſed on two degrees from the «Equator. But 
whither this aſſertion of his, or the contrary of 
Some of our Countrimen, who have alſo ſauled 


through thoſe parts, be to be accounted the-more | 


accurate and true, } leave to other to determine. 


An Oblique Sphzre hath theſe properties. | 
Their hy are ſometimes longer-then the | 


Nights, ſometimes ſhorter, and ſometimes of 
equall length, For when the Sun is placed in 
the £quinodiall points, which (as wee haves 
faid) happeneth twice in the yeare ; the daies 


and nights are then equall, But as he draw- | 


eth nearer: to. the elevated. Pole, the dayes 
are obſerved to increafe;: and the: nights to 
decreaſe ; till ſuch time as hee cames to the 
Tropique, - when as he there maketh the lon- 
galt dayes and the ſhorteſt nights -in.the;yeare. 

ut when he returneth toward the Oppoſite 
Pole, thedayes then decreaſe, till he toucheth 
the Tropique that lieth neareſt the fame Pule : 


at 
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4t which tinic, the nights are at the lorigeſt;. 
and the dayes ſhorteſt. In this poſition of 
Sphzrealfo, ſyme Stars are tieyer ſcene to ſet ; 
fach as arc all thoſe that lie witliin rhe com- 


= of a Circle deſcribed about the Elevated 


ole;and touching the Horizon : and fome in 
like manner ate never obferved to appeare a- 


bove the Horizon : and theſe ate all fach 
Starres as are circumſerited within the 
like cirele drawne about the Oppolite Pole; 


Theſe Parallel circles (as wee have faid) ate 
thoſe which the Greekes, and fome of the La- 
tines alſo, call the Ar&ique and Antaraique 
circles, the one alwayes appearing, and the 0- 
ther alwayes lying h1d; All the other Starres, 
which are not comprehended within theſe 
two circles, have their riſings and ſettings by 
courſe, Of which thoſe that are lated be- 

"m8 t tivecns 
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bet weene the Aquator and this alwayes-ap- 
parent circle, continue a longer ſpace in the 
upper Hemiſphere, and a lefſe while: in the 
lower. So on the contrary, thoſe tl:at are nea- 
rer to the Oppolite circle, are longer under the 
Horizon, and the leſſe while above it. Of all 
which Aﬀe&ions this is the cauſe. The Sunne 
being placed in the A&quaror, (or any.orher 
Starre) in his daily revolution deſcribeth the 
Aquinodiall circle : but being without the 
A.quator, he deſcribeth a greater, or leſſer Pa- 
rallel, according to the diverſity of his decli- 
nation from the Xquator. All which Paral- 
lels, together with the Aquator it ſelfe,are cut 
by the Horizon, in a Right Sphzre, to right 


angles. For when the Poles lie both in the | 


very Hor1zon,and the Zenith in the Aquator : 
it mult needs follow ,that the Horizon muſt cut 
the Aquator in right angles, becauſe it paſſeth 
through its Pules. Now becauſe it cutteth the 
e£quator at right angles ; 1t muſt alſo neceſ- 
farily cut al other circles,that are Parallel to it, 
in right angles : and therefore it muſt needs 
divide thzm into two equall parts, So that if 
halfe ofall theſ: Parallels,as alſo of the e£qua- 
tor, be above the Rorizon, and the other halfe 
lye hid under it : it muſt: neceffarily follow, 
that the Sunne, and other Starres muſt bee as 
long in pailing through the upper Hemi 
phzre, as through the lower. And {> the. daies 
mult be as long as the nights ; as all the Stars 
in Iike manner will bee 12. houres above the 
Hcrizon,and as many under it, -But in an Ob- 
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Jique Sphzre , becauſe one of the Poles 1s ele- 
vated aboue the Horizon, and the other 1s de- 
prefſ:d under 1t : all things happen cleane o- 
therwiſe, For ſzeing that the Horizon doth 


| not paſſe through the Poles of rhe Aquator, 


it will not therefore cut the Parallels in the 


 fmemanner , as 1t doth the Aquator : bur 
| thoſe Parallels that are neareſt to the elevated 
| Pole, will have the greateſt portion of them 


above the Horizon, and the leaſt under, But 
thoſe that are nearelt the oppoſite Pole, will 


| have the leaſt part of them ſcene, and the grea- 
| telt part hid : only the Kquator 1s ſtill divi- 
| ded into twoequall parts, fo that the confpi- 


TS IE 


cuous part 1s equall to that which 1s not ſeene. 


| And hence it js that in all kinds of Obliquitie 
| ofSphzre, when the Sun is in the -£quator, 


the day and night is alwayes of cquall length. 
And as he approacherh toward the elevated 


| Pole, the dayes encreaſe ; becauſe the greater 


Arch, or portion of the Parallels are feene. But 
when he is nearer the hidden Pole, the nights 
are then the longeſt, becauſe the greatelt ſeg- 
ment of thoſe Parallels are under the Horizon. 
And by how much the higher either Pole 1s 
clavated above the Horizon of any place, by 
{o much the dayes are the longer in Summer, 
and the nights in Winter. 

Pon rT. The poſition or ſituation of Sphare 
rs rightly diſtinguiſhed by our Author, into three 
kinds, to wit, Parallel, Right ,and Oblique. Not- 
withſtanding Clavius, with Sacroboſco, acknow- 
ledge onely two ; and they are, Right and. Ob- 
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4 ae, For if it bedemanaed,(ſaith Clavius)what 


_ Bat ope cannot ſo properly call it a Right Sphere, 


manucr of Sphere they may be ſaid to have, that | f 
inhabite under the Poles : we muSt make anfever, | 1 
an Oblique. But both Clavius, and Sacroboſeo | £ 
are herein deceived. For thoſe that have ſuch a} + 
poſrtion of Sphere, as that they dwell under the 
Pole,the e Equator with them doth not make Oh- |} 6: 
lique angles with the Horizon : becauſe the He- | v 
11201 and equator there make both but one cir} $ 
cle. This kinde of Sphere therefore may more | 4 
rightly be called a Parallel,or Neutrall Sphere : | 
becauſe that its Verticall point falleth upon the | 
Pole of the Sphere. But Ioſeph Scaliger hath | 
givenit the apteſt —_— of all, in his Notes 
#p9m Manilius , Aſtronom. lib. 3. ' »pon theſe 
' Stantis erit cxli ſpecies, laternmque meatus 
Turbinis in morem rea vertigine currit, 
here he ſatth, that every Sphere may be ſaid, | * 
aut Jacere; ſedere, aut ſtare, ether to lye, fit, or | ll 
ftand, So that the firſt poſition of Sphere is , as of | 
Lying all along, which is that of a Right Sphere, | "| 
where the Horizon makes ri ht angles with the | B 
/Equinoiliall. The ſecond ts of ſitting, Tis ian. | © 
wave.” The third #s of ſtanding, Tis yunord'ss and þ "© 
& like a Mill: For in this Poſition, the e/Equi-} ® 
zottiall ſupplying the office of the Horizon, and as Þ} ® 
it were turned round about, is juſt like a Hand- | ©: 
mill, both in habit, and manner of turning abont. 
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becauſe of the Right Angles that it makes with |} © 
the e/Equinottiall, as paſſing through its Poles: | 
becauſe that that appellation ſeemes to ſuite more 
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fitly with a ſtanding Sphere,in which the e/Equi- 
nothall is the ſame with the Horizon and eAr- 
Aique circle. Laitlythere is but ne Right or Ly- 
ing Sphere, becauſe there is but one ++Equinotti- 
all : and there are but two ſtanding Spheres ; be= 
eauſe there be but two Poles, But there ts great 


| variety and diverſities of Oblique , or ſuting 


Spheres, as 9 manifeſtly appeare to any mas ; 
or hath declared at la ge. 


Cnay. [III. 
Of the Zones. 


2 A He foure lefſer Circles, which are 
E2 Parallel to the e/£quator, divide 

Jy the wholecarth into 5. parts, cal- 
- led by the Greekes Zones. Which 
appellarion hath allo beene received,and is ſtill 
in uſe among all our Latine Writers : not- 
withſtanding they ſometimes alſo uſ2 the La- 
tine word, P/aga, in the-fame ſignification. 


| But the Greekes do ſometimes apply the word 
Zona, tothe Orbes of the Planets, (in a diffe- 


rent ſenſe then is ever uſed by our Authors) as 


| may appeare by that paſſage of Theor e-lex- 


nw, in his Commentaries upon Aratrs; 
eye 385 onus TC Calvay, ir OmCaticans The CaStangs 
#1 Tv uh aeyiriu bye 3 Kibrr. mh 3 Sbricgs 6 
Zd's. that is ; There are alſo in the heavens ſe- 
ven Zones, which are not contiguous to the 
Lodiaque : the firſt whereof is aſfigned to 
Saterne, the ſecond to Iupiter, &c. 
Of theſe five Zones, three were accounted 
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to bee jnhabitable and intemperate. Oneof 
them by reaſon of the Sunnes beames centinu- 
ally bextingupon the fame : and this they cal- 
led the Torrid Zone, and is terminated by the 
Tropiques on each {ide. And the other two by 
reaſon of extreame cold they thought could 
hot be inhabited, as being fo remote from the 


heate of the Sunnes beames : whereof one | 
was comprehended within the Arctique cir- | 


cle, and the other within the Antarique. But 
the other two were accounted temperate, and 
therefore habitable, the one of them lying be- 


twixt the Arique circle and the Tropiqueof | 
Cancer ; and the other betwixt the Antar- 


Rique and the Tropique of (apricorye. 

Neither did this opinion, (although in a man- 
ner generally received among the Ancients) 
concerning the number. and bounds of the 


Zones, even then want its oppoſition, For 


P armecnides would have that Zone, which they 
call the Torrid, to be mnted farre beyond 
the Tropiques ; ſo that he made it almoſt as 
large againe as it ought to have beene : but is 
withall reprehended for it by Pofidonzzes, be- 
cauſe he knew that above halfe of that ſpace 
which is contained berwixt our Summer Tro- 
pique and the equator, was inhabited. So 
likewiie 4riFotle terminated the Torrid Zone 
betwixt the Tropiques , and the teaperats 
Zones with the Tropiques and the ArQtique 
and Antar&ique circles. But he alſo is taxed 
by the ae 'Pojdenize,im that ke appointes the 
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rs | Ar&ique circles, waich the Greekes will have 
of | to be mutable, to be the limits of the Zones. 
x- | Polybirzs, makes fixe Zones, by dividing the 
Lk | Torrid into two parts, and reckoning one of 
he | them from the Winter ny 29.4 to the Aqui- 
y | nodtiall, and the other from thence to the 
Summer Tropi.:ue. Others following Era- 
he | #ofthenes, would have a certaine narrow Zone, 
ne | which ſhould be temperate and fit for hatita- 
r- | tion, under the « £quino tiall line : of which 
ut | __ was «Avicen the Arabian. And ſome 
id | of our Moderne Writers, (as Nicolaus Lyra- 
&- | 1, Thomas Aquinas, and ( ampann) I know 
of | not upon what grounds, will have the terre- 
r= | ſtriall Paradiſe, ſpoken of in the beginning of 
| Geneſis, to be placed under the Aquinoctiall 
n- | line. And ſo likewiſe Eratoſthenes and Polybi- 
s) | # would have all that which they call the 
he | Torrid Zone,to be temperate. In like manner 
or | Pofidonixs contradicted the received opinto 

ey | of the Ancient Philoſophers, becauſe he knew 
ad | that both Syexze, which they place under the 
45 | Tropique of Cancer,and alſo «£rhiopta,which 
ls 
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lieth more inward, and over whoſe heads the 
Sun lieth longer, then it doth upon theirs un- 
der the EXquator,are notwithſtanding inhabi-  % 
ted. Whence he concluded, that the parts unter +2 
So | the Zquino&ial were not unhabitable, becauſe 
ne | he faw that thoſe under the Tropique wanted 
te] not inhabitants. Yet Ptolomy in his 29, booke 
| and fixe Chapter of his Almageſt, conceiveth 
x} all tho things, which are reported of the 
he | temperatencſ under the line,to be rather con- 
IK | F 4 jeAkure 
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''* -** © jecure thentruth of ſtory : and yet in the laſt 
Chapter of his fifth booke of his Geography, 
he deſcribes us a Country in e£rh:opia, which 
he calleth eZgi/52ba, and placeth farre beyond 
the eAquinodtiall ; ( notwithſtanding ſome F 
of our Moderne © eographers ſticke not to | 

lace it Northward from the equator, con- | 
trary to Pro/omies mind. ) This inconſtancy of F 
Pmlomy hath given occaſion to ſome to ſuſpe, | 
that the eA/mageft,and Coſmography were not 
-thefame Authors workes. 
' Now as concerning theſe conceits of the | 
Ancieats, about the number of the intempe- | 
rate Zones, if: they were not ſufficiently pro- | 
ved to bee vaine and idle, by the authority of | 
Eratoſthenes and Polybis : yet certainely it is 
very evidently demonſtrated by the Navigati- | 
Ons both of the Portegals,and alſo of our OWn | 
Countrymen, that not only that tract of land, | 
which the Ancients call the Torrid Zone, is Þ 
fully inhabited ; but alfo that within the Ar- | 
Rique circle , above 70. degrees from the | 
e/£quater, all places are full of inhabitants, | 
So that now no man needs to doubt any fur- | 
ther of the truth of this ; unleſſe he had ra- | 
| ther erre with Sacred and Venerable Antiqui- | 

. ty, then be better informed by the experience | 

hh of Moderne Ages, though never fo Kong | 

backed with undeniable proofes and teſtimo- | 
nics. : 

. Pon rT. Whereas our Author accuſeth Pto- | 

lomy of inconſtancy in that in hs Almageſt. cap. 
&. 1ib, 2, be acconnts it 4 fable rather than any 
RET © ay 
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xrue nſrory, whatſo ever reported of the inhabi- 


tants under the e/Equator : whereas in his Gey= 
graphy lib. 5. cap. ult. he ſcemeth to contradtt 
the ſame : 1 think, that Pliny alſo 15 not free from 
the like fault. For whereas #n bu 1\b, 6. Cap. 22. 
having diſconrſed of the CMagmtude of the Iſle 
Taprobane, (which' is now thought to be Suma- 
tra, and tyerh diretty under the line,) ous of Era- 
toſttenes axd Megaſthenes ; he preſently addes, 


| that beſides the teſtimony of the eAncients, the 


Romans had better knowledge of the ſame, tn the 
time of the Emperonar Claudius, there being Em- 
baſſadors ſeat from thence to Rome ; who among 
cher things ſhould relate, that with them Gold 


and Silver was in high account, and that they had 


Via eater wealth then the Romans themſelyes ; but 


yet that the Romans had greater uſe of riches, 


rhen they. Which words of Pliny, with many o- 
ther there at large ſet downe by him, if they bee 
but compared with what himſelfe elſewhere wri- 
teth, in his 24, booke Cap. 68. he will be found 
manifeſtly to contrasitt himſelfe. For asſputs 
in thu; place, and inquiring how great a part of t 
earth 15 inhabited : Tres ( ſaith be) terrz partes 
abſtuliſſe nobis czlum, &c, Three parts of the 
world the Heavens have robbed us of ; to wit, the 
Torrid, or midale Zone, that ts, whatſoever lieth 
betWixt the two Tropiques: and the two outmoſt 
or Frigid Zones : that u to ſay, what ever ground 
lieth betwixt either Pole, and the eArBtique and 
Antarttzque Circles, According to that which the 
Pot ſung of old: A 
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' Quzrum que media eſt, non eſt habitabilis 
xſ{tu 


Nix te3it alta duas. 
In Engliſh thus : 

T he midſt of theſe ts not inhabited, 

Throxgh heat : and two with ſnow are covered, 

For 3 & that which, Pliny meaneth : that 
thoſe two outward moſt are not habitable,by reaſon 
of extreamity of cold, nor the other, through too 
240leat heat. But that which i more to be wondred 
at wn ſo great au Author (who notwithſt anaing in- 
differently tooke up aſwell the common popular fa- 
bles,as the extravagat filtions of the Poets adſo, 


that which he very confidently relates ont of Cor- 


lias Nepos, how that one Eudoxus, taking $ hip 
zu the Arabian gulfe, came 45 farre as the Gades, 
two fſles upon the confines of Spaine. Which 


Vejage iff wee ſhould but throughly examine, 
will be 


found to be 4s much, as that all the Por- 
tugals, and our Countrymen at this day performe 
in their Seavoyages to the Eaſt Indies, when as 
touching upon the Cape of good hope, they twice 
erofſe the line, and paſſe through the whole Torrid 
Zone, Not 10 ſpeake any thing of that which he 
Writeth 1n his ſixth bocke, twentie third Chapter, 
N amely, that there us never a yeare, that India 
doth not ſucke out of the Romane Empire, at the 
leaſt 500000. Seſtercies, by ſending in ſuch 
commedities , as they ſell to rhe Romanes fer an 
handred times as much as they are worth 11 India, 
eAnd that there is yearely Traffique by Shippe 
through the Red Sea, betwixt them ard the Ro- 


mancs, who are faine for their ſafer paſſage; ts 
offend 


A Treatiſe of the Cuao. II. 1 


WMLIA 


UM 


Celeſiiall and Terreſtrial Globe. 


defend themſelves from Pirates, by going provi- | 


ded ns:h bandes of A rchers. And here all that can 
bee ſaid in Plinies defence, w, that thoſe things 
which he relates ta bis ſecoud booke, were written 
by hizs long before the reſt whuch followeth : and 
that at that time theſe Indian voyages were not ſo 


frequently undertaken , or the pal; ages fa Well 


khnawae wato the ROMANES : efpecially for that wn 
the bookes following, as uamely the ſixth booke, 
17. ani 23. ( bapters, he ſaith, that the whols 
courſe of the veyage from Egypt wato India, be- 
9an but then firſt to be diſcovered, when as he was 
writtag the [ame : aud that SENECA having not 
long before begus a deſcription of India, —_ 
up therein 60. great rivers, and 122, Nations, 
to be contained within the ſame. 

The priacipall cauſe of the babirableneſſe and 
fertlity of the parts under the Torrid Zone, 15, 1 
that the Sun ſhizeth upon them but 12, houxes : [0 
that the nights beeng atwayes at long as the dayes, 
the coldueſſe of the one Lih very much attempe- 
xate the exccſſive heate of the other, 1n like man- 
ner, that both the Frigid Zones are habitable, ts 
to be attributed to the Sun, which in his courſe 


throwgh the. ſixe Northerne ſigues of the Zodse | 


ague, never [ets 4 /ixe woneths ſpace to thoſe that 
live twdex $4. degrees of latitude : ſo that by his 
continual, preſence the extreame _— of the 


Clingc 1s mitizazed, and the coftl, 2y this Meanes 
aiſpellea. | os | 


Chap. 


A Treatiſe of the 


—_— 


a ———— Cc 


= H AP. . # | 

Of the Amphiſcyy, Heteroſtij, and Periſc. 
He inhabitants of theſe Zones,in re- 
ſpe of the diverſity of their noon» 
{hadowes are divided into: three 
kinds, Amphiſcij, Heterefo9 and 
e two 


+ Periſcij. Thoſe that inhabite betwixtt 


Tropiques are called e-{»»phj/cij, becauſe that 
their noone-ſhadowes are diverſly caſt, fome- 
time toward the South, as when the Sunne is 
more Narthward then their Verticall point : 
and ſometimes toward the North, as when rhe 
Sun declines Southward from their Zenith. 
Thoſe that live betwixt the Tropiques and 
Ar&ique circles, are called Heteroſcsj, becauſe 
the ſhadowes at noone are caſt only one way, 
and that either North or South. For the Sunne 
never comes farther North, then our Summer 
Tropick ; -nor more Southward , then the 
Winter Tropicke, So that thoſe that inhabite 
Northward of the Summer Tropique, have 
their ſhadowes caſt alwayes toward the 
North:as in like manner thoſe that dwell more 
Southward then the Winter Tropicke, have 
their Noone-ſhadowes caſt alwayes toward 
the Suuth, Thoſe that inhabite betwixt the Ar- 
&A1que or Antarique circles, and the Poles, 
are called Persſcij : becauſe that the Gnomons 
doe caſt their ſhadowes circularly : anfi the 
reaÞn hereof is,for that the Sun is caried round 
about above their Horizon in his whole diur- 
nall Revolution, | 
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A figure of all theſe may here be ſeene : 


Ampbi _ 
Serta 


ceroſoin Moridionay, 


Ae 6 


Aus Ante, 
ex* 


Meri CS 


Ponrt The Heteroſciall Zone is therefore twofold, tie 
ther hyar therne or Soutberne. The Northerne is compreben- 
fed betwixt the Tropique of Cancer and the Artlique cir- 
clezand is called £7+6551& Septentrionalis, becauſe that 
in it the Sun-beawes at noone are alwayes caſt to that part 
onely that lieth toward the Pole Aritiquee _ 

OY carer | . 
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The Soutberne Heteroiciall Zone, containeth all that 
ſpace of ground that leth betwixt the Tropique of Capri- 
corne, and the Antarflique circle. And it ts called £72 + 
e5 7143, Meridionalis , becauſe the Neone ſhadowes are 
projefied toward the South Pole onely. 

Te properties of theſe ſeverall Zones are theſe that ſol. 
low, Firſt, they that inhabite the midſt of the Torrid Zone, 
are in a Right Sphere : for with them both the Poles of 


. the world (re in their Horizon © and their Zenith or 
 Verticall point falleth in the Aquinotliall Circle. So that 


their peculiar Accidezts are theſe. Furſt, All the Starres 
doe riſe and ſet it an equail ſpace of time , except the 
Arftique and Antarlique Poles : as wee hate dimon- 


.- firated out of Lerius , in 0ur notes up93 the third Chap- 


ter. Sccondly , They bave a perpetuall £quinoxe. Third- 
ly, They have the Sunne veriicall unto them twice in 


' @ yeare, namely , when hee entercth into and ©. 
" Fourtbly, In the Sunnes Perioaltall motion through the 


Zodiaque , looke how much hee goeth Southward from 
their Zenith , in bis returne be declines as faire North 
ward from the ſame. Fifthly , Th'y have foure Solftices , 
two when the Sunne is in their Zenith and Aquinoli; 


©" all points : and two Collaterall , when hee is in the Sol. 


ſticiall points. Sixthly , They have two Summe-s every 
yeave , when the Sunne is ia the Aquinotliall points : 
and two as it were Winters , when the Suane declincth 


*. £0 either Tropique. Sevexthly , They bave frue different 


kindes of jha dowes : to wit, Eaſtward, Weſtward, North. 
ward, Southward, and Perpendicular. And therefore the 
Izhabitants of this Zone are called Amphiſcij, that is to 
ſay » having their ſhadowes cat on both ſides ; The pro 
perties of thoſe that mbabite toward the ntmoſt border 
of the Torrid Zone, and beginning of the Nortberne Tem- 
perate , which bave an Oblique Sphere, ( for the Arftique 
Pole with them is elevated twenty-three gr, and an haife, 
and their Zenith falleth on the Tropique of Cagcer, ) 
are theſe following. Firſt, All thoſe Starres that are 
comprehended within the compaſſe of the Arfique Cir- 
Ele, are alwayes above their Horizon : and contrart 
iſe thoſe within the circuit of the Arflique always 
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lye hid. But of the intermediate Starres thoſe that 
are Northward from the /E quator, are a longer 
time above the Horizon, then they are wnder it : 
in like manner as the other that decline more 
Southward , their Nottarnall eArch u gred- 
ter thas the Diurnall : onely thoſe in the line 
it ſelfe doe riſe and ſet iu an equall ſpace of time. 
2, Their eArtificiall dayes and mghts are an- 
equall, 3. The Smunne ts in their Zenith butt 
once in the yeare, and that 1s in the beginning 
of Cancer : ſo that it never aſcends more North- 
ward, but at all other times is Southward to thens. 
4. They have two Solftices : one when the Sun 
is the beginning of Cancer, which is their Ver= 
ticall point : and the other when the Sun extereth 
into the beginning of Capricorne, at which tinse 
the Sun hath the leaſt elevation; 5, They have 
alſo but one Summer and one Winter. They have 
foure differences of ſhadowss , namely Eafterne, 
Weſterne, Northerne, and Perpendicular. And 
here ts the beginning of the Heteroſcij. 

T hey that dwell in an Oblique Sphere, ſo that 
the eArdtique Pole # elevated with them above 
23. gr. and an balfe, but leſſe then 66. gr. aud avs 
balfe : their Zenith or Vertscall point alwayes fal- 
leth betwixt the Tropique of Cancer, and the 
eArttique Circle : whence they have theſe pro- 
perties. T1. Very mavzy Starres with them are ne- 
ver obſerved to ſet : for the higher the *Pole ts els= 
vated, the more Stars there are which alwayes ap- 
peare ; and ſo in like manner there are as many 1 
the oppoſite Hemiſphere that never riſe. 2. Ther 
Artificiall dayes and nights ar8 nnequak. 3. The 

| Sunne . 
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Sunme « never in their Verticall point : but 3s al- 
wayes ar Noone Southward from them. 4, They 
have one Summer, and one Winter, ad two Sol- 
frices. 5. They have alſo three different kinds of 
fhadowes, as namely Eaftward, Weſtward, and 
Northward: Whence they are called Heteroſcij. 
T hofe that inbabitr about the end of the Noy- 
therne temperate Zone, have the Pole Aritiqui 
elevated with them 66. degrees 4nd an halfe > (3 
that their Zenith falleth on the Arttique circle : 
whence they have theſe- properties of Sphare; 
1. ell the Starresthat lye within the T ropique 
of Cancer and the Pole Aritique are of perpetu- | 
' all Apparition : and contrariwiſe; thoſe that are 
comprehended within the Oppoſite circle, ave never 
feene to riſe, 2, When the Sunne ts in the be gin- 
#ing of Cancer, the Artificiall day is with Jem 
twentie foure houres in length : and ſo likewiſe 
when the Sunne entreth into Capricorne , rhe 
#ights are as long, 3. The Sun at noone ts alwayes 
Southward to thers : but when he #511 the begin- 
wing of Cancer, and is neare the very Horizow, he 
then ſeemes in a manrer to be Northward. 4 They 
have two Solſtices,and one Summer, and one Win- 
ter, 5. They have foure differences of ſhadowes : 
as namely Eaſterne, Weiterne, Southerne and 
Northerne alſo, efpecially when the Sunne entreth 
into the beginning of Cancer, About theſe parts 
the Heteroſcij end, and the Periſcij begen, 

T hoſe that inhabit about the middle of the Nor - 
therne Frigid Zone, have a Parallel or ftanding 
Sphere : for the e/£quinothiall is their Horizon, 
whence they have conſequently theſe properties. 

. I. N6 
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i. N o Starres either riſe or ſet at all : bat wh at 
ſoever are circumſcribed Within the e/EquinoCtia 


all circle and the very Pole, are caried about in" "i%, 
vircles Parallel both to the «/Equinottiall and © * 
&) have- © 


Horizom. 2. For the ſpace of 6. moneths t 
one continued day ,the Sunne in this ſpage 


bis courſe through the Northerne ſi gNes of t 


daque : and ſo likewiſe While he 1 in the do ite 


meridionall fignes, they have a night of the. ſame 


length. 3. They. have but one Solſtice, and that 1s, 


when the Sas entreth into the beginning of Can- 
cer. 4. They have one winter and one, Symmer, 
or rather inſtead of a Summer they have ſoms 
certaine ſmall remiſſion of the extreamity fo 
5. Their ſhadowes are caried round about thens 
32 a circle toward every part of the world * whence 
they are called Periſcij, that ts to ſay, having 
their ſhadowes cared round about in a circular 
Theſe are the properties of the Northerne 
Zones ; whioh if they bee referred to the oppoſte 
meridional parts alſo, yow have their properties 
likewiſe. For whatſoever « ſaid of one Henaiſ= 
phare, the ſame 15 alſo to be underſtood of the other 
oppoſite Hemiſphere, only in a contrary ſenſe. For 
when theſe that dwell t1 the Septentrinall Hemiſ< 
phere, have their longeſt day, the oppoſite inhabi- 
tants in the meridional part of the world have 
their ſhorteſt : and when they have their Sum- 


 mer,with theſe it ts then winter,c+c. And the ſane 


45 alſo to be underſtood of the other Accidents alſs,, 
concerning their ſhadowes, the riſing ana. ſetting of 
the Starres, aud the like 
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Cc HAP, v ! . | 
Of the Perieci, Anteci, and Antipodes, 


He Inhabitants of the temperate 
Zones have by the Ancient Geo- 
graphers beene divided, in reſpe& | 


| either of the ame Meridiangor Pa- 
 rallel,or elſe equal ſituation in reſpe& of divers 
parts of the Aquator, inſuch fort, as that to 
every. habitation in theſe ſeverall parts, they 
have added three other different in poſition, 
whoſe inhabitants they called, Perizc, Autacs, 
ande-fytipodes. 
| Perzecs are thoſe that live under the fame 
Meridian, and the fame Parallel alſo, being 
equally diſtant from the Aquator ; but in 
two oppoſite points of the ſame Parallel. 
Ames are ſuch as have the fame Meridian, 
but live in diverſe Paralkls, yet equally di- 
. tant from the Zquatcr, though in diverſe 


arts, 
- Antipodes, (which are called Antichthoxes) 
are ſuch as inhabite under one Meridian, but 
under two diverſe Parallels, which arc cqually 
_ diſtant from the Zquator, and in oppoſite 
points of the fame : or clſe wee may define 
them tobe, ſuch as inhabite two places of the 
carth, which are Diametrically oppoſite. 
They therfore which are Persecs inreſpe& of 
us,arc Anreci to our Antipodes : and thoſe thar 
are Antec to us, are Perizcs to our Antipodes : 
an 
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and our Periecs, are Antipodes to thoſe which are 
Antacito us, 


s, oſs fefitons, 


. We havealſo many accidents common with our 
Perieci, For we both inhabate the ſame temperate 
Zone; and have Summer, Winrer,increaſe and de- 
freaſe of daies and nights at the fame time. Only. 
this difference is betwixt us, that when it is noon 
with us;it is midnight with them.Thoſ: Authors 

G 2 that 


that have addedthis diffzrence alſo, that when the 
Sun riſeth wrib us; it ſetteth with thoſe that are our 
Pericxci,have betrayed their own 1gnorance. For 
if this were fo, it would then follow, that when 
the day is longeſt with us, it ſhould be at the ſhor- 
teſt with them : but this ts moſt falte. They have 
committed the like crrour concerning our Aztect 
alſo ; when as they wil have the Sun to rife with 
ns, and them at the ſame time. The ground of 
which their errour perhaps may be, in that they 
conceived us and our Artaci to have the ſame Ho- 
rizon, but that ours was the uppermoſt Hemit- 
phzre,and theirs the lower:the like they concetv- 
ed of our Pericci, Put his is an errour unworthy 
of thoſe that are but meanely verſed in 4ftronomy 
Ve agree with our 4uteci in this,that we have 
midday,and inidnight both at the fame time. But 
herein we difttr, that the ſeaſons of the yeare are 
cleane contrary, For when wee have Summer, 
they have winter:and our longeſt day,is the ſhor- 
teſt with them, We alfo inhabite temperate Zones 
both of us;thongh different from cach other 11 the 
time and ſeaſons. | 
But with our Antipodes all things are quite con- 
trary, both dayes and nights, with their begin- 
nings and endings,as allo the ſeaſons of the yeare. 
For at what time we, through the benefit of the 
Sun,enjoy onr Summer and the longeſt day : then 
1S 1t winter with them, and the 4aics at the ſhort- 
eſt. So likewiſ:s when the Sun rifeth with us, it 
fetteth with them ; and ſocontrariwiſe when it 
ſetteth with us,it riſeth with them, For we inha- 
bite the upper Hemiſphzre, and they the lower, 
eivided by the fame Horizon. 
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C HAPs VII. 
Of. Climates and Parallels, 


Fad Ccording to the diffrent quantity 
| @>A\ew of thelongelt dayes, Geographers 
/ > have divided the whole earth, on 
| WITH cach fide of the Equator to the 
Poles, into Climates and Parallels. A Climate 
they define to be a ſpate of carth comprehen- 
| ded betwixt any two places, whoſe longeſt 
| dayes differ in quantity halte an houre, And a 
| Parallel is a ſpace, wherein the dayes increaſe 
in length a quarter of an houre : ſo that eve- 
ry Climate containeth two Parallels. Thoſe 
Climates, as alſo the Parallels themſelves are 
| notall of equall quantity. For the firſt Clime, 
(as alſo the Parallel) beginning at the Xqua= 
tor, 15 larger then the ſecond , and the ſecond 
is likewiſe greater then the third, . Only here» 
in they all agree, that they differ equally in the 
quantity of the longeſt day. 

The Ancients reckoned but 7. Climates at the 
firſt ; to which number were afterward:added 
two more ; ſo that in the firſt of theſe num- 
bers were cotprehended 14. Parallels, but in 
the later, 18: Prolomy accounting the Paral- 
kls by the difference of a quarter of an houre, 
reckoneth in all 24.by whole houres difference 
| 4 by whole moneths, 6. So that beſides the 


Parallels on each ſide, they amount to 38. 
In the Meridian of a Materiall G/obe there 
x 7 — y G 3 . ars. 


equator, reckoning the whole number of 


| 
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are deſcribed nine Climates, diffcring fron 
each other by the quantity of halfe an houye, 
After theſe there are other alſo ſet according to 

the difference .of an whole houre: an laſt ofal | 
thok thatdifferin whole months are continu | 
ed to the very-P6te, cach of them expreſkd in} 
their ſeverall latitudes. The diſtances of al} 
both Climates and Parallels, together with | 
their latitudes from'the «Equator, and diff- | 
xences of the quantity. of the longeſt dayes, 
ar6 here fully expreſt in this Table following, 
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The ſecond Part, 


Ca ap, I. | 


Of ſuch things as are proper to the Celeſti- 
þ Globe : and firſtof the Planets. 


& Itherto hath our diſcourſe beene 
, concerning thoſe things which 
& arc common to both Globes : 
S&2| Is We will now deſcend to ſpeake 
S— of thoſe that properly belongs 
""--» to cach of them in particular. 
And firſt of thoſe things that only concerne 
the Celeſtial Glibe : as namely the Stars,with 
their ſeverall configurations, - 

The whole number of Starres hath been di- 
yided, by the Ancient Aſtronomers, who firſt 
applied themſelves to thediligent obſerving 
of the fame, into two kinds, The firſt is of 
the Planets, or wandring Starres : the other 
of the fixed. The firſt of which they there- 
fore called Planets or Wanderers, becauſe they 
| obſerve noconſtant diſtance or ſituation, nei- 
| ther in reſpe&of each other, nor in reſpe& of 
{ thoſe that are.called fixed Starres. And theſe 

were ſo called, becauſe that they were obſer- 


ved 
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ved alwayes to keepe the fameſituationand | 
diſtance from one another, as 1s at Jarge pro« þ 
ved by Prolomy , in his eflmageſt, lib, 7, | 
cap. 1. out of his owne obſervations, di- | 
__ compared with thoſe delivered by | 
ipparchus, | 
PonrT, The Starres are divided into Pla. | 
nets, or wandering Starres, and fixed: not as | 
if theſe were indeed fixed in one certaine place, | 
and altegether without mntson, and the other on- 
ly moveable and erraticall : but theſe appeltati- | 
ons are only grven then comparatively ; 8 which | 
fenſe alſo they are to bee underſtood, For ſeeing | 
that the fixed Starres were obſerved alwayes | 
to keepe the fame places in the exghth Sphere, | 
and the ſame diſtance from each other : not- | 
withſtanding that they are alwayes in contingall | 
motion, cauſed by the vertue of the firſt Move- | 
able, which caricth them about in the ſpace | 
of twenty foure houres, But the Planets , -be» | 
fides this motion, have a proper motton of their | 
owne , ſo that they keepe neither the ſame dj- | 
Rance from the fixed Starres, nor jet the ſame | 
a/peft ro each other : for theſe reaſons were | 
| the one called Fixed, and the other Planets, | 
\ For otherwiſe if the Planets be conſidered ſeve- | 
rally, each one by himſelfe , there # nothing | 
more ceriaine then their periodicall motions. So 
that Tully , alluding hereto, would have the 
Planets to bee called Errantes, by an Antiphra- 
lis, quaſi minime £rrantes, oa 
| The Planets, (excepting tho two grea- 
ecr lights, the Sunnc and Moone) are tivoin 
mumber 
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number. All which, beſide the Diurnall mo» 


tion, by which they are caryed about from 
Eaſt- to Weſt, by the Rapture of the firſt 
Moveable, have alſo a free proper motion of 
their owne, which they finiſh from Welt to 
Eaſt,according to the ſucceſſion of the Sjgnes, 
upon the Poles of the Zadiaque, cach of 
them in a ſeverall manner and ſpace of time : 
Their order in the Heavens, and periods ob 
their motions being ſach as followeth. 
Satwrne, called in Greeke Kyov&, or $aivwy, 
(and by Fulius Higinus, Stella Solis, the 


'Starre of the Sunne) is the higheſt of all 


the Planets : and goeth about the greateſt 
circuit : but doth not therefore appears to 
be the leaſt of all the Planets, as Pliny thence 
conjequred, Hee finiſheth his Pertodicall 
courſe in twenty nine yeares, five moneths, 
fifreene dayes, according to Alfraganm. 
n Tupiter » In Grecke Zds, and $aiwy , 
moveth through the Zodiaque in the ſpace 
of cleven yeares, tenne moneths, and almoſt 
16. dayes. | 

Mars, *Apns and vgs, (which is al- 
ſo called by ſome, Hercsles his Star ) finiſheth 
his courſe in two yeares, 

Sol, the Sunne, in Greeke Har, per- 
formeth his courſe in a yeare, that is to 
%y, three hundred fixtic five dayes, and al- 


E, *fixc houres, 

wn, , 4, ApgodFmn, (called by ſome Fund's 
Starre, by. 
e Mother | of I. fore 


others, 1fs, and by others, The 
'- Gods ; ) when it gocth be- 


— 
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fore the Sunne, it 1s called ew79e0-, the day 
Starre, appearing like another leſffr Sunne, 
and as It were maturating the day. But 
when it followeth the Sunne, in the Eve- 
ning, protra&ing the light after the: Sunne 
is ket, and ſupplying the place of the Moone ; 
it is then called *Exe&, the Evening Star. 
The nature of which Star, Pythagoras Samins 
is faid firſt to have obſerved about the thirtie 
24, Olympiad , as Pliny relates, /+6. 2. cap. 
8. It performeth its courſe ina ycares ſpace, 
or thereabout : and is never diſtant from the 
Sunne, above fortie ſixe degrees, according 
to Timers his computation. Notwithſtan- 
. ding our later Aſtronomers, herein much 
more liberall then he, allow it two whole 
fignes, or 60. degrees, which 1s the utmoſt 
limit of its deviation from the Sunne. 
Mercury, 1n Greeke Epurs, and £712, 
(called by ſome eApells's Starre ): finiſheth 
his courſe through the Zodiaque in a yeare 
alſo And according to the opinion of Ti- 
mens and Sofigenes, 1s never diſtant from 
the Sunne above 25. gr, or as our later wri- 
ters will have it, not above a whole ſigne, or 
30. degrees, 
_ Lnna, Stamm the Moone, 1s the loweſt 
of all the Planets, and finiſheth her courſe 
in twentie 'feven dayes . and almoſt eight 
houres, The various ſhapes and appearan- 
ces of which Planet, (keming ſometimes to 
bee Horned, fometimes equally divided in- 
'to two halfes, ſometime 7 nas} like an Im- 
, pak 
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perſe& circle, and ſometimes in a perfe& cir. 
cular forme,) together with the other diver- 
ſties of this Starre, were firſt of all obſerved 
by Endymion; as it 15 related by Pliny : whence 
ſprung that Poeticall fiftion, of his being in 
love with the Moone. | 

All theſe Planets are caried in Orbes 
which are Eccentricall to the earth : that is, 
which have not the ſame center with the 
carth, The Semidiameter of which Orbes, 
compared to the Semidiameter of the earth, 
have this proportion, as is here ſet downe un 


this Table. 


Of whar Luna & 48. 5 6. mm, 11 
parts the Se- Merc ury II6. 3- am, 
midiamerter Venus 64 I, 45 2. 


of the Earth 

is. 1. Of the KV, A ISK1165. 23, m.- 
lame the Se. Be Mars 5032. 4 m. 
midiamerer N 

of the Orbe [\, Jupiter IIG11, 31.0, 
of Saturne  <*17225, 16. m. 


The Eccentricities of the Orbes, compa- 
red to the Orbes themſelves,have this propor- 
tion, 


Of what parts // mn  12.28,99,30.ſec.\ | 
the Semidia- \ ercury } Oo, 9M, 
monks of the )\ Venus « * as —_ 9 

etcrent is 60. Fo/ Vis Y 2. 16. 2, 6. ſec. > Mauroty. >—-- f 
= the lame J)e Iſays 6 a:m 3 ie f 
the is Tupiter "2. 45. m phonſe 
ty '#) Lo ” * 

Saturne 5. 35. TXT 


The Eccentricities of ſome of the Planets, 
(eſpecially of the Sunne)) are found to have 
| | decrea- 


decreaſed and grown leſle fince Prolomies time, 
For Ptolomy ſets down the Eccentricuy of the 
Moone to be 12. gr. 30, . but by Alphonſus it 
was found to be but 13. gr.28.2. and an halk; 
'Prolomy aſſigned Eccentricity to Venus 1. gr. 
15. 2. Alphonſus 1. gr. 8. m, Ptolomy Ha) 
his owne obſervations. and alſo by thoſe that 
Hipparchus had made, that the Eccentricity of 
the Sun was 2. 97.30, m2, Alphonſas obſerved it 
in his time to be but 2, gr. 16:;m: and the 10, 
part of a minute, In the yeare of our Lord 
1312, it was found tobe 2. gr. 2. 9. 18. ſet, 
{pernicus found it to be lefſe yet then that,and 
to be but 1, gr. 56.9. 11, ſec. So that without 
juſt cauſe did the Illuſtrious 1ulzas Scaliger 
thinke (opernicus his writings for this reaſon 
to deſerve the Sponge,and the Author himfelte 
the Baſtinado : herein dealing more hardly 
with Coperaicas, then he deſerves, 

PoxN T. Beſides the Eccentricities of the Pla- 
nets, it 5 worth our paines alſo to obſerve their 
Magniaes : eAnd this conſiſts eſpecially in the 
knowledge of their Diameter s, and what proporti- 
on they beare to each other. For the Diameter of 
a Planet, comparedto the Diameter of the Earth, 
#5 after this manner following, 


Lf 
”  / Saturne + 
F Tupiter compared 32 7 
i 0 Aars 'o theDi 7 6 
| S Sol amerer oY 71 3to 2 

AQ Venus the Eartt < 
v \ Mercary T 28 
FE * Lima 57 >; 
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The Diameter of the Sun compared to the Dia- 
weter of the Moone, beareth the [ame þ roportt- 


0 that u betwixt 187, and 10, 


And now that which is ſaid may be demonſtr a- 
ted by an example : let us ſuppoſe the Diameter 
; fr San in propertson to the Diameter of the 

arth, to be, (as is already ſhewed) as 11. to 2. 
The Cube therefore of the Sunne is 11. andthe 
{be of the Earth. 2. Now theſe Diameters be- 
ng multiplied cubically, and the greater Cube 
&rvided by the leſſe, the difference of their ſeverall 
Globes will appeare. For if you multiply 11. by 
11. there ariſeth 121. which number being mul - 
tiplied againe by 11, the whole will be 1331, So 
likewiſe multiply 2. cubically, that 1s to ſay, by 
:t ſclfe, and there riſeth 4. which being againe 
wwltiplyed by 2. ariſeth to 8. Now divide the 
pug Cube 1331, by S. and the produtt will 


, 


be 166}. which 1s the difference of the Globes of 


the Sun and the Earth. 

And thus much may ſuffice us to have ſpo- 
ken of the Planets : and if any deſire a more 
copious Narration of the fame, they may have 
recourſe to Prolomy, Copernicus, and others, 
that have writen the Theories of the Planets. 
For a more large deſcription of thek things 
ſcemes not to ſtand with our purpoſe : eſpeci- 
ally for that by reaſon of their Erraticall moti- 
on, they cannot be expreſſed ina Globe, Let 
thus much therefore be ſpoken of them, as by 
the way only, 


Chap. 


 eA Treatiſe of the 


Dy - | s Pars” 4-2 4” " Pew P 
k M4, 4728 1 ; 4 , 
s - \ » 
, j' ' 
HAP | 
? . F) 
Pe , 


Cauiy. 1. 


Of the Fixed Stars, and their, Conflellations;” || ti 


Nd here in the next place we intend ts |} '* 

'"Þ ſpeake of the Fixed Stars,and-their Afr. || ® 

riſmes,or Conſtellations, which Pliny calls Sig- þ 

a and Stidera, ſfignes. Concerning the numter t 
of which Conſtellations;as allo of their figure; 
names, and number of the Stars they conſiſt of, 

there is diverſity of opinion among Authors; 
For Pliny in his 24, book, 41, chap; reckoneth 
the whole number of the ſignes to be 72. But 
Prolomy, Alfraganus, and thoſe which follow 
them;acknowledge but 48, for the moſt part : 
notwithſtanding fome have added. to this 
number one,or two more ; as Beremices Haire, 
and eAntinous. Germanicus Cafar, and Feſtus 
eAvienus Rufus, tollowing Aratus, make the 
number lefk: Zulins Higinns will have them to 
\ bebut 42, reckoning the Serpent, and The man 
rhat boldeth it,. tor one ſigne : and he omitteth 
the little Horſe : and doth not number Z:bra 
among the ſignes : but he divideth Scorpzo in- 
to two ſignes ; as many others alſo doe. Nei- 
Lo” ther doth hee reckon the Crow, the Wolfe, nor 
y  - the South Crowne among his Conſtellations, 
bur only names them by the way. The Bull 
alſo, which was deſcribed ro appeare but halfe, 
by Hipparchis, and Ptolomy v9 eh that fol- 
low them : the fame is made to be wholy ap- 
parent, both by YVirruvizs, and Plizy, and allo 
before them; by Nicander, if we map believe 
Theon, Aratus his Scholiaſt: who alſo place the 
Plriades jm his backe. Concer- 
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Conterning the number alſo of the Statres, 
that-goc to the makeirig up of each Conſftella. 
tion , Authors.doe very mich differ from P £0 
lomy ; 4s namely; Fulius BE us, the Coms 
mnentator upon, Germanicus, whether it bes 
Baſſus as' Philand:y calls him { or whether 
thoſe Commentaries were wtitten by Germa-. 
ncus himſclfe; as ſome deſite to prove out of 
Laftantizs ) and ſometimes alſo Theen, in his 


Commentaries upori «Aretis ! arid Alfragas 
mus very often: | 


Now if you deſire to know what other rez- 
ſon there 1s, why ' theE Conſtellations have 


beene called by theſe names, fave onely that 


the poſition of the Starres doth 1n ſoine fort 

keme,to expreſl: the formes of the things ſig- 

nified by the ſame : you may read Baſſus, and 

Ialins Higinusabundantly —_— of this 
17 


argument out of the fables of the Greekes. Pli- | 


_—_ us, (if at leaſt we may beleeve him) 
that Hipparchus was the man that firſt deli- 
vered to poſterity the Names, Magnitude,and 
Places of the Starres. But they were called 
by the ſame names,before Hipparchus his time, 
by Timochares, Aratus, arid Endox#s. Neither 
is Hippanchies ancienter then _Aratys, 2s T heots 
wolld have him to ke. For the one —_— 
about the: 420. yeare frem the tegiuming of. 
the Olympiads; as appeareth plainely out of 
his life written by a Greeke Author. But Hip-' 
parchus lived above 600. yearcs after the be» 
ginning of the Olympiads : as his otfervari- 


ently 


ons delivered unto us by Proletny dos fafire i-; | 
H 
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_— ny teltike, Beſides that hey =, extant 
certaine Commentaries upon the *Phenomeng 
of Eadoxwus.and + vikg which goe _—_ 
Hipparchus his name : unlefſe perhaps they 
were written by Eratoſthenes (as ſome rather 
thinke) who yet was before Hipparchus. 
PoNT. That which & written of Hippar- 
chus, is not. to ke underſtood any further, then 
ronching the aiſtinllion of the Starres of- the firſt, 
ſecond, and third magnitude. For ſo Servius in 


his Commentaries upan the 1. lib, Geogr. Hip- 


- parchus (jnquit) ſcripſit de 1 gnis, &c. Hip- 
parchus (ſaith ke ) wrote of the Signes, and recks 
 oned up, how many bright Starres, how many of 
the ſecond degree of light, and how many obſcure 
Starres there were .in each Conſtellation. For 
otherwiſe, that the Starres were kaowne by the 
ſame names 1000. yeares before yum 
may be proved out of Seneca, who in hzs 7. lib. 


Natural. Quaſt. cap. 25. ſaiþ thus. Nondum 


fant anni, &c. It z« not (ſaith he ) 1500. yeares . | 


yet, fince Greece firſt began to xumber the Stars, 
and to give them certamme Appellaitons, Now 


Seneca, we know, w4s put to dearth by the com- 


mand of Nero, in the 65. yeare after Chriſt. 
And Hipparchus /ived not above 283. yeares 
before Chriſt, i the time of Ptolomxus Phula- 
delphus. 4nd Iob alſo, whom Philo Indxus re- 
porteth to have married Dina, Tacob's dawghter, 
mentioneth theſe names, ArQurus, Pleiades, 
and Orion, if we may truſt St. Hierom's trarſ- 
lation in this caſe, cap. 9. verſ. 9. Who maketh 
(/aith he ) Arcturus, Orion; and Pleiades, ard 
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Ree ,,, co we ww: H4aq 


| T: Starres in the remoteſt parts A che South. Fo. 
q likewiſe 'the 'Prophet Attios:,: 6, Fe verſe. Bi. 
7 | Qurrite (inquit)optheem Ple E & - Ori 
hey | ons, &c: Secke je him that terre Fikladal 
ther to! Orion, @&,- 03 OVA +=) cram vr 2 1d 9d 
 Now'itss probable, that Ft Sike: ro: hands 
wy - meu, thit-reduced the Starres inte Conſte/l45 
he : ahd'theſe right. probably. heekinrbipd- 
ft win and Meariners::\ The Hausbandmet: perhaps. 
= | wicht make theſe, to Wot. 5 the Ram: ie Bulk: 
P*. | the Eare of Corne i the Virgins hiadd,-2hd 
P- | jowig Kids, the Goate, the Waggoner, the lit2 
& | te Goate; the Waggor : all. which are nantd 
of wfedialſo by "Homer... Of the AMariners, "the 
'© | Pheiades, the Hyadesgohy: Whale, and thedihs 
Yo | tags ſoeme'to have beone inventia I6ch 
* | tn thatof Virgil, 2ithe firibof hnxcGeih: rack ng. 15,30 
» [| Navifa tumStellis mnneros'& nominy fecit 2 
"| Plefades, Hyades, clariung; Lycaonis.Aftrum3 
| | MWhichs thus. THinſhined: into: Enghoſt Veye. 
£- -by T. May. / NN 41,03 g22þb9T 
The Saileys rinmbired the, Sid wih'd each: Starb 
TheÞl ads; Fade, "and the Northerwd Garves, 
 'eAndto | whons-doguhoſe lothes we "Cerſeelts 
trons about thei Anta/tiqus + Pole, .on8. their 10W. 
fo well kixyowne navwses 77 the to. tte | Pottugals; 
Hollatrder, and Engliſh Sea-faring then ? New 
are thoſe menat-all to be reparded, that cons. 
(res theſe nſnall names of the Starres, ahd: 
Conſtellations, 4s unfit to be uſed. by Chrifttail' . 
men, For ſeeing they are ndw nſed; mthojnt wo 
leaſt ſhew of ſuperſtition, and that there js we: 
gheat neceſſity 4 theſe Appellations, ins us ck 
H 3 : 
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a: *without-them:. there could be. no. agreement ig 
accord'in theſe:x4rtesand Sciences ( 5 theſe very 
tames areiaſeuatl the world) over, where ever the 
ſame Arte» arevanght or profeſſed) I ſee no rea 
ſon but that we may lawfully uſe theſe names, till 
futh time a5; the: true names; wherewith the great 
Creator of all things at the firſt called every Star, 
«4 Davidtnd{ſeth in the 146. Plalme, be made 
knowne untors3" As concerning the -pratliſe of 
the Arabians who vejeting theſe humane figures, 
have | fubſtanted . im their. places the formes of 
beaſts + youay read Tofeph Scaliger, m hu 


| Commentartes.upon Mani | | | 
rer afhtmeth, 


us. 
© Pliny an his 2. booke, 4x. cha 
(though Iknow not upon-whote authority or 
credit) that there are: reckoned. 16009. fad 
Starres, which-are of nutable eff:&t and ver- 
tus. © Whereas Prolcpy reckoneth but 1022: 
inall, accounting :in thoſe which they. call 
Sporaaes, being: ſcattered hereand there, and 
reduced to no Aſteriſme. All which, accor- 
ding'to their-degrees of light, he bath diyi- 
ded into 6. - orders. +:So = of the firſt Mag- 
nitade hereckoneth1 5...0f the fcond, 45.. of 
the third, 208. of the fourth,.,q74. of the fifth, 
217. of the ſixth, 49. to which we muſt: adde. 


.theg. obſcure ones, and 5:- other, which the 


Latines call Nebaloſe , cloudy Starres. All 
which Starres,expreſſed in their feverall Con- 
ſellations, Magnitudes, and names, both  La- 
tine and .Greeke, (and ſoine alſo with the 
names by which they are called in Arabtque) 
you may ke defcribed in the Globe. - fs 
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how by comparing the Dzamzters of rhe Planets, 
with the Diameter ' of 'the Earth, their magni+ 
tide may be knowne *: in like mauner. alſo may 
the magnitude of the'fixed Starres be" found out : 
ks may be ſeene by this ſcheme. 


| The Diameter \\? NM = 
of a Starre of KIN, 
the + Diamee 
"$:\ fer, 4s 
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Moreover, concerning thoſe other fixed Stars 
about the Southerne Pole, which were 'unknowne 


| toProlomy and the Ancients, aud' now of late 


yeares diſcovered by 
.ders ; ne ſhall ſer downe their names alſo :;1 


the Portugals and Hollai- 


their due place. | 
_ All cheſe "Conſtellations (together with 
their names in Arabique, as we finde them 


| partly ſet downe by Alfraganus, partly by 


Scaliger 1n his. Commentaries upon Aanili- 
%, and Grotixs his Notes upon Aratwus his A- 
ſteriſmes, but cſpecially as /acobns. Chriſtman- 
»" hath delivered them unto: us. out of the 


. effrabique Epitom: of the Almageſt) we will 
Kt dons in their order. And if 


any deſire:a 
more copious declaration of: rhe fame, we 


muſt referre him to the 7. and $. bookes of- 
| Prolomies Almageſt, and Copernicus his Revo- 


lations, and the Prutenicke Tables digeſted by: 
PPS my Eraſmus 


"Po NT. Now'4t' 'W# have alrehdy ſhewed, | 


FF -- - $6  eATreatefe oftha.', Cnar.lll, 
F\' © © Eraſmus Reibatt ;\ where. cvery one of thek 
1 \ Starres is reckoned up,: with his due longi: 
rade, latitude, and magnitude annexed. =- 
: '—P O N T.. Tow may alſo ſee Chriftophory 
| Clavius m hes. Commentary upon lohan. de $4; 
croboſco, cap.1. And above ail the reſt Tycha 
Brahe : who in his bocke of the New Starre that 
a reared in the yeare 1572. bath propoſed tables 
ofrbe longitnde and latitude of all the fixed Star 
that can conveniently be ſeene'in theſe Climates, 
abgording to-lx4.owne moſt accurate obſervations: 
as ou may fea tn the afereyamed booke, pag. 258. 
and ſo forward, * ©, | 
' Buthere you are to otferve by the way, 
Copernicus and Eraſmus Reinholt doe reckon 
the longitude of all the'Starres, from the firſt 
'Starre 1n Aries : but-Prolomy from the very 
Inter&@ion of the e/E£quinoQuall and Eclip- 
' *ticke, So that Viltorinus Strigelius Was 1N 
anerror, when he ſaid, that Prolomy alſo did 
'number the longitude of Starres from the firſ 


'Starre the head of Aries + 
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E / . ' Of tha Conſtellationsof the Northerwe 
; MW .* * Hemiſphere, 


ITE Tel. ' © + IS eg x 4 OF : 
P42 4$Hec fidt is called in Latine 77/4 
CI RER Ano; and in Arabique Dab 4: 
» | 4 7 FE 'S Beare, and: Alrncaba, which 19- | 
qulicth a agen of Charice :; yet this name is 
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given alſo to the hindermoſt Starre in "the - 


taile, which in our time is called rhe Pole 


Starre, becauſ? ir is the neareſt to: the Pole. of 


any other. - Thoſ? other twoin rhe taile, are 
called by the Grezkes 4247, that 1s to fay, 


Saltatores, Dancers. The two bright Stars 
1n the fore part of the body, the Arabians call 
 Alferkathan, as Alfraganus writeth : who ale 


ſo reckoneth up ſeven Starres in this Conſtel- 
lation, and one unformed neare unto 1t. This 
Conſtellation is faid to have beene frſt in- 
vented by Thales, who called it the Dog, as 
Theon upon Aratus atfirmeth. | 

The ſecond 1s Y+ſa Major, the Great Beare : 
in Arabique, D#b Alacber. The firſt Starre 
inthe backe of it, which is the-36.1n number, 
is called Dub 47 ££: ww, and that which is in 
the flanke, being the 17..in number, 1s called 
HMHirase, or rather, as Scaliger would have it; 
Mizar, which fignifieth (faith he) /ocums 
precialtions, the girthing place. The firſt in 
the taile, which 1s the 25 in number, is called 
by the Alfonſines, Aliare ; and by Scaliger, 
Aliath. This Afteriſine is faid to have beene 
firſt invented by Naxplins, as Theon affirmeth. 
It hath in all 27. Starres : but -as Theos reck- 
oneth them , but 247 : Both the Beares are 
called by the Greekes, according to Aratrs, 
eee, Which _—_—_—_ a Wagon or Chariot. 
But this name-doth 'properly appertaine:ts 
thoſe ſeven bright Starres in the great Beare, 
which doe ſomething ref:mble the forme of a. 
Wagon. - "Theſe are called by the eArabians,, 
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KO 2 = Bencth eAs; 1.C. Fulse Feretri, as Chriſt. 
= mais teſtitieth. * They are called by ome, 
though cortuptly, Benenas, and” placed at the 
end of the taile.” Some will rather read it 
Benethaſih, which ſignifies Fil:uns Vr/2. The 
Grecians in their navigations were wont ab 
Wwayes to obſerve the great Beare : whence 
Homer gives them the Epithete 5xiuwms as 
Theon obſerveth : for the Greekes call the 
great Beare 4x:x1, But the Phenicians al 
wayes obſerved the leſſer 'Peare, as eAratas 


- affirmeth. * 
* The third is called the Dravon, in Ara- 
bique'eA4/aiir, and it is often called eter; 
but Scaleger readeth 1t, Tahen'; whence hee 

_kalleth that Starre which 1s in'the Dragons 
head, and is the' 5. in number , Raſtaben, 
though it be vulgarly wiitten Raſaber. In 
this -Conſtellat:on there are reckoned ' 31, 
Searres,! fe Eon Se Ed The 
' ' The fourth is Cephexs, in Arabique eAlr- 
daf,, To this Conſtellation, beides thoſe two 
informed Srarres, which are hard 'by his T- 
tra, they reckon in all, 11. among which, that 
which is in number the 4. is called in Ara- 

B bique Alderaimin, which fignifieth, the right 

|  _Ajme. This Conſigllation -is called by the 

the Phamearans. Phicares,, which 15 Iinterpre+ 
ted F/ammeer, which: appellation; peradven- 

' ture they have borrowed. from: the Greeks. 
word avpragger iy il ee OOO 
The filth is: Foote? 8:0/me, Which ſignifieth 
19 Gtecke an Heardſman, or:one. that driveth . 
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_ ©,  Calefiab andTerreſtriall Ghibe, 
Oxcn. But the Axabians 


— s miſtaking che 
word, as if it had beene written Gowns of boan, 
which ſignifies C{amarer, a Cryer, call it alſo 
Alhava, that 1s to fay Vociforator, one that 


' maketh a great noyſe or clamor : and Alſa- 


mech Alramech, thar is,the Launce-bearer. Be- 
twixt the legs of this Conftellation, there 
ſtands an unformed Starre of the firſt Magni- - 
tude, which is called both in Greeke and La- 


tine, Arftarnxs, and in Arabique Alramech, or 


the brighteſt Starre, Sc-ech haramach. This 
Starre Theos placeth jn the midſt of Boores his 
belt or girdle. The whole Conſtellation con- 
ſiſeth of 22. Stzrres. bes - 
PoNrT. There is mention made of  Aurus 
alſo in Tob, cap.' 9. verſ, g, according both to 
Hieroms tranſlation, and alſo the Greeke tranſ- 
lation of th: 70. as we have noted. already. But 
in the Hebrew text it ſelfe, it 1 called Gnaſch, 


or Ach, from the roote Gnuſch, which! gmfieth 


Congregabit. Heſychius i» hs Onomaſticon 
obſerveth that Bootes « alſs called fomgetimes 


Orion : according to that of Manilius, 


| Arctos & Orion adverſis frontibus ibant. 


In which fignification H. Grotius 6 his 
zotes upon Aratus bis Aſteriſmes, thinkes it is 


| kere to be taken, Sometimes alſo the ghole Con- 


#ellation of . Boates, or Arophylix, 4 called 
Arqurus ; fromthe Greeke word Zpx1©-;A Beare, 
and 7p, which u the ſame that guaat,a Keeper - 
as Scaliger #pon Manilius obſerves, Now rhat 
the He brewes call Ar&urus by a word ſignifying 
s congregating, or gathering together, the —_— 
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T take to be, becauſe he hath the great Beare joy- 
wed to him, For this Starre flandeth behinde 
the taile of the great Beare, whence it (cemeth to 
have it's name, quaſ1 apY1s pos the keeper of the 
Beare, whence Pliny alſo, lib. 2.cap. 41. Bootes 
{quitur Septentriones. OIIBEEES > 
The: ſixth Conſtellation is Corona Borea, 
the North Crowne, called by the Arabravs, 
Aclilaſchemali, and that bright Starre, which 
is placed where it ſeemeth to be faſtened to- 
gether, and which is the firſt in numbers cal- 
led in Arabique Alphecca,which ſignifieth So- 


- (tio, an untying or unlooſing, It 1s alſo cal- 


led Mxnic : but this name 1s common to all 
bright Starres, The whole Conſtellation con- 
ſiſteth of eight Starres. 

; - The ſeventh is-Hercwles , in Arabique Al- 


 chets hate rechabatch, that is, one falling upon 


knees, and ſometimes abſolutely Alchers : for 
it reembleth one that is wearied with labour 
(as Aratss conceives) whence it 1s alſo called 
in-Latine Ns/zs, or Nixus; (which in V:- 
truwins 1s corrupted into Neſſes : ) and the 
Greekes call it 4-20: that is toſay,One on his 
knees, 'The'Starre which is firſt in number 
in der of _ qo I , Is called in 
Arabique &4fachets, not Raſaben, as the Alfon- 
A it _—_ the 4, Starre Is. 
called, Afarfic, or rather Marfic, Reclinatori- 
#;Xhat part ofthe Arine on which welcane. 
Thecight Starre, which is the laſt of the three 


mths Arme, 1s called IMazim, or CMazfm, 


which fignitiech, | Srrougrh, This Conſtella- 
tion 


Caleſtiall and Terrefiriall Globe. 


tion hath eight Starres, beſides that which is 
in the end ofhis right foote; which is betwixe - 
him and Bootes, and one unformed Starre at 
his right Arme. CUE 
The cight is the Haype, called. in Latine 
| Lyra, in Arabique Schaliaf, and Alvakah, 1, e; 
Cadens 1c, Vulture, the Falling Unlture, . It 
conſiſteth of 30. Starres, accor ing to Hippar- 
ehus and Prolomy:but T imochares attributed to 
it but 8,as Theon affirmeth:and Alfraganes 11. 
The bright Starre in this Conſtellation, being 
the firſt in number, A/fs/es calleth Vega. _ 
The ninth1s Galina, or Cygnus, the Hen, 
or Swan, and is called-in Arabique A/digaga 
and e£tayr, that 1s, the fiying Vulture. To 
this Aſteriſme they attribute, beſides thoſe two 
informed neare the left wing, 17. Starres, the 
5. of which is called in Arabique, Deneh eA- 
tgege, the taileof the Hen ; and by a pecu- 
liar name eArided, which they ns ac 
ft redolens hlium, (meling as it were of Lillies. 
' Pow T, end here in this place it 1 Worth 
our noting, that there Was a new Starre obſerved - 
in the breaft of the Swanne, in the yeare 1600. 
Which ſet many Mathematicians ow Works : and 
amons x pon befedes laſtus Byrguns A j 
41d others.” + Tohan, Kepler alſo, Who bad ſeme= 
tire beeue Tychoes Jn Ma 
thematicall Fvatt-of it, When it had nom continued 
vt the fame place of that conitellarion far the ſpace 
of 6. Jelires, bring a Starreabowt the third Mage 
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— The 20% is Caſſpeia, in Arabique Dhath 


Atrarſs, the Lady in the Chayre : and- it con- 
fifteth'of 13. Starres:; among which the 24, in 


number A/fonſwe calleth Scheder,Scaliger Seder, 
—_ which fgnifietha Breaſt. 


Pon OG was another new Star alſo ap- 
ared in Caſſiopeia, being as great 45 a Starre of ' 
Fo fir it Magnirmde _ 1572. _ 
11. and it laſted 11. AMonethes. Of Which 
Starre there Were aivers opinions among Aftro. 
nomers : yet they all agreedinthis, that it Was 
placed in the ſeat of: Calliopeia in the very Skie, 
and in Via lacea: . And heſ that had obſerved 
it more accurately (and among the reft the Noble 
Tycho Brahe, who alſo wrote 4 large Volume of 
the ſame, full of moſt accurate obſervations) did 
af of them unanim:uſly confeſſe, that they could 
ot perceive that it had any. Parallaxe at ll, nor 


ger drftingtiſh any thfference betwixt its Trac and 
Apparent place '; and alſo adced, that it alwayes ' 


kept the ſame ſituation in the Eigth Sphere. 
Whence they manifeſtly are refuted, Who deny that 
there hath ever any new Starre riſen in the hea- 
vers ſince the firſt Creation: among Which is Lam- 
bertus Danzus, as may appeare in his Phylic. 
Chriſtian. Trad, 4. cap. 10; But he owght to 
bave mentioned not this Starre onely,bat alſo that 
other, Which (4s Pliny teftifieth) Was obſerved by 
Hipparchus to have beene generatedin the very 
Shze it-ſelfe in bis. time. For Whereas the ſame 
Datzxus thinkes, that the Starre which appeared 
ar: okr \'S' A v11'01RS' Nativity, was either 
fome Comet, or elſe ſome one of the Ordinary 
5 - 1 ry 4 
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Trars, which at that time kept an extraordinary 
courſe mm uts motion : the firſt of theſe cannot bee 
anted ; becauſe it ts expreſly called a Starre : 
wetther 15 the ſecond of any forte, becauſe it, ts nqs 
probable, that the Magi, who were ſo shilfull in 
the knowledgg of the Stars, ſhould be ſo much de- 
ceived, a4 to miilake an old ftarre, that had onely 
 changedits place, for a new one; Neither yer die we, 
beleeve this to be the [ame that Hipparchus #/aid 
to have obſerved _in bu time, or FE, other, which 
«we have ſaid, wai ſeene Anno.1572.0ut rather. 
that it was 4a different Starre from bath. . For. 


further ſatisfattion whereof, 7 referre my reader 


ro es de Nova Stella pag. 319. &c. 
 Theii* 1s 


Perſens, Ghamil Ras A ol,that 


is to ay, Bearing the head of Medsſz : for that 
Starre which 1s.0n the top of his left hand, is 


_—_ 


called in Arabique-Rgs Algel, and in Hebrew * 


Roſth haſſatan, the Divels head, This con-. 
ſtellation hath, beſides tho three unformed,. 


26, other Stars z of which that which-is the 
ſeventh 1n number, A/fonſws calleth Alchcemb, 
for Alchemb, or Algeneb, according to Scali- 
. ger, which ſignifieth a ſide, : 


' The 12th is Awriga, the Wagoner, in Ara-- 


bique Roha, and Memeſſich Albanaw, that is, 
One holding the raines of a bridle in his hand. 
This Aterifne hath 14. Stars : of which that 
bright one in the left ſhoulder, . whichis alſo 
the third in number, is called in Greeke, zz 


Capra, a Goate,; and in Arabique Alhaiok,, or, | 


as Scaliger faith, Alatod, which ſignificth a He. 
Gore 3 and the two which are in his left 


y 


W 4 Troaif th "oi Ws it.” 4 


hand, and are the 8th and 9th, are called 
Zero! Hedi, Kids ; and in _Arabiquie, as Ale | 
fon w« hath it, Sacha, but according to S$ca-- 
To Sadr the hindmoſt arme. This Cons 
y ven n of theſe ”_ my firſt obſerved by 
Ci © wp Teneding, as Higinus rep porfeeth, | 
The 13** is Aquila, A Vhakbah, the Eagle 
the moderne Alrbgomers call .it, - the flying 
Fulrare, in Arabique Altayr : :\ but 4fra Fox, 
is of a contrary opinion, for he calleth the 
Swanne. by this hame, as wee have already 
faid. They reckor in this Aſterifnie9. Stars; 
beſides 6. thee unformed, which the Empes- 
rour Hpgdriar cauſed. tobe called Antinoits, iii , 
memory of Aztinows, his Minion, © , 
The 147 15 the Dolphin, in Arabique, Altets 


WW "phin, and it hath in it.10, Stars, .”;-*, 


The 15 ig called in Latine Sagirra, of 
Telum, the Afrow or, Dart, in Arabique 41> 
ham :' it is alſo called Muſe, which >K3F) Gro= 
tins thinkes is detived from the; Greeke word 
:56- ſignifying an arrow. Tr"containeth's; 
Stars in all: 

The 16+ js Serpentarius the Serpett-bearet 
in Arabiqt - Alh Wi and Haſalavg we.” It con- 
fiſteth. of ,24. .Stats;. and 5. oh unformed.. 
The firſt Stari of theſe is <ltet i by Arabique. 
Raſalangwe. Eg 

PoNT. There. WAS alſo diſcovered a new 
Starre in the foor of the Serpent-bearer, Anno: 
I 605, which might have beene reckoned among the” 
Stars of the third magnitude. 7t began firſt to 
appeare about Otober in the yeare efirifai, 
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and about February. _ following , being 


_ 1606. #t vaniſred out of fight. Kepler wrote'a 


Booke of this Starre alſo, . unto whom you may 


wa | have recogr(e for further ſatisfa [O08 


The 17*h 1s Serpens, the Serpent; in Ara- 
bique Alhafs it confiterh of 1 8. Stars. Js 

The 18th is Equiculus, the little Horſe, and 
in Arabique K ataat eAlfaras, that is in Greek, 
ayrw ina , as It were, the fore part of 


a Horſe cut of, It confiſteth of 4. obſeure 


 Staxs, 
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The 19*h is Pegaſis, the Great Horſe, tn 
Arabique eA/faras eAlathem ; and it hath ih 
it 10, Stars, The Starre on the right ſhoulder, 
which is called e{{mexkeb, and is the third in 
number, is alſo called, Seat eAlfaras, Brachium 
equi, And that whichis in the opening of his 
mouth, - and is numbred the 17*b, is.called in 
Arabique Enif eAlfaras, the Noſe of the 
Hork. - HL, 7:54 es 

The 20th js e Andromeda, in Arabique. eAl- 
mara eAlmaſulſela, that is, the: Chained Wo+ 
man ; eAlfraganw interprets it, Feminam, que - 
non eſtexperta virum ; A Womantliat hatiynot 
knowen a man. This Conſtellation contains 
cthin it 23, Stars : whereof that whichisthe 
12d in number, and 1s in the girdling place, is 
commonly called in Arabique 4rach, or, ac- 
cording to Scaliger, Mizar : and that which is 
the 5*Þ is called eAl/amac, or rather eAlmaat. 
which ſiguifieth a ſocke or buskin. © 
'The 21th is the Trrangle, in Arabique eAl- 
mutalch, and Mnilathnw, which ſignifies Tre- 
| wo | plicity . 
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Plicitus, Tt confiſteth of 4; Starres, 
PoNT. edmong all theſe Conſtellation in 


the Northerne HemiSþhere; .which are in all 21. 


there are but three Stars onely of the firſt Mag. 
»6tnde. The firſt of which i that in the left ſhoul. 
der of Erichthonius, or the Wagoner, calledix 
Latine Capella. The ſecond s the bright Star in 
the Harpe ! and the third is Arctutus;betntxt the 
legs of Bootes. Now the whole number of Stari 
#n this part of the heavens, reckoning in theſe alſy 
which are of the 24. 39. 4b. 5*. and 6th, magni- 
erde, with the obſcure and cloudy ones alſo, ariſ- 
#th to 360. 


Cuay. IV. 


of the Northerne Sienes of the a0- 


He Firſt is e-1r8es, the Ram, 1n Ara- 
4 bique eFlhamel : this Conſtellation 
6 hath 13, Starres, according to Pre- 
RS lomes account ; yet eAlfraganus 
reckoneth but 12; beſides the other 5, weform- 
ed ones, that belong unto it; | | 
The 24 is Taxrws, the Bull, in Arabique 
Altor,or Ataxr : inthe eye of this Conſtcl)a- 
tion there is a very bright Star, called by the 
Ancient; Romans Palilicixm, and by the Ara- 
bians'Aldebaram, which is to ſay, A very 
bright Star, and alſo Hain 4l/tor, that is, the 
Bulls eye. [And thoſe five Stars that are in his 
torchead, and are called in-Latine Sucrle, the 
I Grecians 
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Grecians call yt; becauſe; as Theor ; and 
Hero Mechanics couceive, they repreſent the 
forme of the Letter .7. although perhaps it is 
rather becauſe they uſually cauſe raine and tors 
my weather.. Thales Aileſina fand thar there 
were two of theſes Hades, .otie in the Nor 
therne Hemiſphzre;and the other in the South: 
Euripides will have them to be 3: eLchems 4, 
Hippias and Pherecides 5. Thoſe other 6. or. 
rather 7. Stars, that appeare on the backe of 
the Bull; the Greekes call Plciades, (perhaps 

from their multitude) the Latines Yergz/ze, the 
Arabians Atauria, quafi Taurine; belonging to 
the Bull. Nicander, and after him Vitruvims, 
and Pliny place theſe Stars in the taile of the 
Bull : and Hzyparchs quite out of the Bull, rh 
the left foot of Perſe, Theſe Stars are repor= 


ted by Pliny and Solinus to be never ſence at all 


inthe Iſle Taprobara :. but this is ridiculous; 
and fit to bee reported by norie; - but ſuch as 
Pliny and Solinus; For theoſ: that inhabite that' 
Iſle, have them almoſt over their heads: This 
Conſtellation hath 33. Stars in it, beſides the 
unformed Stars belonging to it, which are 11; 
in number. ts | 7 
PoN T. Plines words in that plare ave not 
ſeeme to carry any ſuch ſenſe ſimply, ſecins that 
he addes the ſame alſo of the Beare, His words 
«re theſe in his lib. 6. cap. 22, where ſpeakins of 
certaine Embaſſadours that came from the 7{it 
Taprobana ts Rome, he /aith ; Septentriones, 
Verz1liafque apud nos, veluti novo clo, tnt- 
rabantur: They wondred r6 ſee ths Beare, _ 
Fo the 
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the ſeven Stars withus, as if they had been arri. 
wed in a new world. And certainely if Tapro- 
bane be ſitnate amder the very Line, this then, for 
that very reaſen we alleadged before on the 3. cay, 
par. I. ont of Lerius, had beene no {uch ſtrange 
matter, if it had beene ſpoken of the Septentriones 
onely. Neither had Pliny written any- ſo abſurd 
a relation, if he had ſaid thus. Septentriones 


| apud nos, veluti novo calo, mirabantur. 


Jn the meane time I cold wiſh,that Authors 
would inſert nothing in therr bookes, without due 
examination : although I am not ignorant, that 
zt ts not ſtrange to finde Pliny faultering now and 
then in theſe kinae of things. | 

The third 1s Gemin, the Twinnes,in Ara- 
bique Algeuze. Theſe ſome will have to tec 
Caſtor and Pollux, and others, Apollo and Her- 
cales ; whence with the Arabians the one is 
called A: ellar, for Aphellan.; and the other 
Abracalens, for Gracleus : as. Scaliger Concei- 
veth. It containeth in it, (beſides the 7. un- 
formed,)18. Stars, amongſt which that which 
is in their head, is called in Arabique- Raſal- 


EHRE. 
: The fourth is {ancer, the Crab,in Arabique 
Alſartan, conſiſting of 9. Stars, beſide 4. un- 
formed : of which that cloudy one which is in 
the breaſt, and is the firſt of all, is called Mel- 
lef in Arabique, which, as Scafiger faith, fignt- 
feth thicke or well compact: | 
The fifth 1s Zeo,rhe Lion,in Arabique A4/iea: 
in the breaſt whereof there is a very bright 
Starre, being the 8*> jn number, 'and 1s called 
in 
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in Arabique Kale Alaſed,the heart of the Lion, 


in Greeke &4zo>xioz©- , becauſe that thoſe 


that are borne under this Starre,have a Kingly 
Nativity, faith Proclzs. And that which 1s 
in rhe end of the taile, and 15 the laſt of all in 
number, is named Dezeb Alaſed, that is ro fay, 
the taile of the Lion : Alfragan calleth it 
Aſumoha. This Conſtellation containeth in 
it 27. Stars, beſides 8. unformed.. Of the un= 
formed Stars which are betwixt the hinder 
parts of the Lion, and the Great Beare, (accor- 
ding to Prolomaes account , although Theon 
following Aratus,reckons the fame as belong- 
ing to Virgo,) they have made a new Conſtel- 
lation, which {no the Mathematiciani, 1n f2- 
your of Prolomy and Berenice , would have 
to bee called Wo Haire : which ſtory 1s 
alſo celebrated by the Pozt (allsemachus 1n his 
Verſes, | 

The ſixth is Usrgo, the Virgingin Arabiqus 
Eladari i but it is more frequently called S4#- 
bake, which ſignifieth an Eare of Corne t and 
that bright Starre which ſhe hath in her ktr 


hind, is called in Greeke , «05, an Eare of 


Corne, and in Arabique Hazemeth 'Alhacel, 
which ſignifieth an handfull of Corne. This 
Starre is wrongly plac:d by Uitravins and 
Higinus in her right hand. The whol= Con- 


Kellation conſiſteth of 26, Sgars, beſides the 
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 Cnavo. V. 


of the Conſtellations of the Southerne He- 
miſphere : and firſt of thoſe in the Zo- 
diaque. 


| Nd firſt of Libra, which is the 7, 
w/ ; In order of the Signes. That part 
7 GN of this Conſtellation which is cal- 
FS3E td the Southerne Ballance, the 
Arabians call Mizarn eAliemin, that 15 to fay, 
Libra dextra vel meridionalss, the Right-hand 
or Southerne ballance. But Z:5ra was not 
reckoned anciently among the Signes : till 
that the later Aſtronomers robbing rhe Scor- 
pion of his clawes, tranſlated the fame to Li- 
bra,and made up the number of rhe Signes : 
whence the Arabians call the Northerne bal- 
lance, Zubeneſchi mali, that is in Greeke 4 
Big: the NorthClaw,and the other part of it 
that lookes Southward, they call Zxbenalge- 
_nubi 1 ven, the South Claw. This Con- 
Rellation containeth in it 8. Starres, beſide 

9, other unformed belonging to it. | 
The eight is Scorpio, the Scorpion, in Ara- 
bique commonly called e4latrab, but more 
rightly e-{/acrab :; whence the Starre in the 
breaſt of 1t, which is the 8. in number, is cal- 
led Kelebalacrab,that is, The Heart of the Scor- 
pion : and thar in the end of his taile, which 
1s the Kcond in number, they call Leſchar, but 
mote truly Zeſarh, which bgnitieth the _ 
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cfany venomous creature, and by this word 
they underſtand the Scorpions ſting. It 1s 
alſo called Schomlek,, which Scaliger thinkes 
is read by tranſpoſition of the letters, tor 
Moſelek,, which ſignifieth the bending of 
the taile, This Conſtellation conſiſteth of 21. 
Starres, beſides 3. unformed. 

The ninth 1s Sagittarins, the Archer, in As 
rabique Elcaſ#, or Elcauſy, which ſignitieth a 
Bow ; it hath in it 31. Starres. 

 Thetenth is Capricornas, the Goate, in A+ 
rabique A/gecli, Tothis Conſtellation they 
attribute 28. Starres, among which that 
which isin number the 23. is called in Ara- 
bique Denob Alged, the taile of the Goate. 

The eleventh is Agquarizs,the Waterman, 1n 
Arabique Eldelis, which fignifieth a Backet 
to draw water. The 10. Starre of this Con- 
ſtellation 1s called in Arabique Sear,which fg- 
nifieth an Arme. It containeth 1n all 42.Stars. 

The twelfth is P:/ces, the Fiſhes, in Ara- 
bique Alſemcha. It containeth 34. Starres, 
and 4. unformed. 

PONT. Among all the Conſtellations rec- 
koned up by the Author in this and the precedent 
chapters, there are onely found 5, Starres of the 

firit Magnitude, The firſt of which, is Oculus 
Taurt: the ſecond, Cor Leonis ; the third, * 
Cauda Leonis : the fourth Spica Virginis : aud 
the fift and laſt, is a ftarre about the mouth of the 
ſouth Fiſh, The reſt are all either of the 2, 3. 4. 


| F.or 6, _—__, beſide ſome certaine cloudy 


all to bee 346. 


ones ; which are reckoned in 
| , CaAP. 
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Of the Conſtellations of the Southerne Hemi. | 


[phere, which arewithout the Zoatacke. 


Q e229 HE firſt is Cetys, the Whale, cal- 
ev [2 lcd in Arabique Elhairos,confiſting 
BY _ of 22. Starres. That which is in 


Tk 


SZ number the ſecond, is commonly 
called Menkar, but more rightly, as Scaliger 
faith, QZonkar Elkarros,the noſe or ſnuut of the 
Whale ; and the 14. Boren Elkaitos, the belly 


Elhaitos, the taile of the Whale. 

The Rkcond is Orion, which the Arabians 
Call ſometimes e/ag:a, the mad man ; which 
name 1s alſo applied to Hydra : and fome- 
times Elgexze. Now Gene (ignificth a Wal- 
2ut ; and perhaps they allude herein to the 
Latine word JIug#la, by which name Feſtus 
calleth Orion : becauſe he is greater then any 
of the other Conſtellations, as a Wall-nut is 
bigger then any other kinde of nut. The 
name Elgemze 1s alfo given to Gemini, This 
Conſtellation 1s alſo called in Arabique 4/gib- | 
bar, which ſignifies aſtrong man, cr Gyant. 
It conſiſteth of 38. Starres, among which that 
which is the ſecond, and is placed in his right 
ſhonlder, 1s called /ed Algenze, that is; O7t08's 
Hand, as Chriſkmanngs thinketh : but mage 
commonly Fed Elgeuze, and perhaps it fhould | 

| == ; Father, 


of the Whale;and the laſt of all fave one,Deneb | 
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rather be Ber E lgenze, that 1s, thetr ight Star 
in Ori0n.. The third Starre 1s called by the 
Alfonſines Bellatrix, the Warrier. That which 


| is 1n his left foote, and is the 35. in wumber, 
| iscalled Rigel Algenze, or eA lgibbar, that 1s 


| tofay, Ortons foote. 


PoNrT. Is the 9. Chap. of Tob, ver. 9. 
there 1s mention made of Orion,as we ſaid before, 
Now the word in the Originall 1s Kell, which 
ſynifieth Maaneſſe, Rage, and Inſtability : and 
it 5 ſo called perchance, becauſe rhat when this 
Conſtellation riſeth with the Sunne, it cauſeth 
great ſtore of tempeſiuous weather 1m all places : 
whence it ts ſtiled by the Poet,” Nimboſus & A- 

oſus Orion. Now we muſt note, that this 


_ word Kefil in Hebrew, (which #& rendred Orion 


by Hierome and others ) doth anſwer to the Ara- 
bique word Aſugia, which ſionificth likewiſe 2 
Bold or Furious fellow, as our eAuthor ſaith. 
In like manner there is mention made of Orion 
againe in the 38. Chapter of Iob, verl. 3r. 
Nunquid cohibebis delicias Pleiadum, aut lo- 
ra Orionis. diſſolves : Canſt thou bind the 


| ſweete influences of the Pleiades, or looſe the bonds 


of Orion ? notwithſtanding Interpreters doe not 
all agree in rendring this place. Looke alſo in the 
Prophet Amos, Chap. 5. ver. 8. 
 Thethird is Eridanns,in Arabique Alvahar, * 
that is to ſay, the River : whence Nar, the 
name of a River in Hetruria, is conceived by 
ſOme to have beene contracted. It hath in 1t 
34. Starres.: among which that which is 
the 19. is commonly called in Arabique e-4n- 
| I 4 getenar, 
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ctenar, but Scaliger rather thinkes it ſhould 
any eAnchenetenar, which ſignifieth the 


winding or' crooking of a River. The 29, | 


Starre 1s allo called Beemim, or rather Thee- 
im, which { gnitieth any two things joyned 
together : ſo that it is to be doubted; whe- 
ther, or no this name may not be as well ap- 
plied to any two Starres ſtanding cloſe by one 
another. And the laſt bright Starre in the 
end ofit,is called Acharnabar; as if you ſhould 
{ay, Behinde the River, or, in the end of the 
River : and it 1s commonly called eAcarnar, 
Ponr, Avienus calteth this River Nilus, 
rw theſe verſes of his, | BR ; 
'_ -—=-Pharwumpars altera Nilum =(amne, 
Commemorat, largo ſegetes quod nutriar | 
'. ' In Enpliſhthus. — w 
The other part relates of fruit full Nile 

Whoſe ſwelling ſtreames enrich the Pharian le, 
' And Plautus alſo hath an. elegant Periphra- 
fig of the [ame im hs Trinummus, Scen. Huic 
ego. where he ſpeakes thus ; Ad caput amnis, 
quod de ccxlo exoritur fib folio Iovis. rela- 
ting it as of.a River that ſhould ſpring out in the 

Feavens, from under Taptters T hrone, | 
\ The fourth is Lepxs the Hare, in Arabtque 
Alarnebet : and it containeth in all 12 Stars. 
The fifth is Cans the Dogge, eAlcheleb A- 
lachbar 1n Arabique, the great Dog ; and Al- 
ſahare aliemalija, that is to fay, the Right- 
hand or Southerne Dog. Which name, -A//a- 
hare, which is alſo ſometime written Scera, 
Scaliger thinkes is derived: from an Arabique. 
NS; NY NT NI REET word, 


(LIM 


 CaleltiallandTerreftriall Globe. 


we 7 


word, which fi Fgnificth the ſame that Iona 
in Greeke, a difeaſe that mad Dogs are trou- 


'Þ bled with, avhen as they cannot endure ta 


come neare any water. Notwithſtanding 
Grotias is in doubt whether or no it ſhould 
not rather be E/ſir+, and fo derived from the 
Greeke word ie For by this name is that 
notable bright Starre caſted which is in the 


| Dogs mouth, and is called in Arabique 'Gab- 


hir, or. E cher, and by corruption, Habor. 
This Conſtellation hath in it 11. Stars. 


The ſixth is the little Dog,called in Greeke + 


'Procyon, and in Latine Aztecants, becauſe it 
rith before the great Dog. The Arabians 
call it A/cheleb. Alaſpar, that is to fay, the 
kfkr Dog, and Alſahare alſemalya, and com- 
monly, though corruptly, Algomerza, the.left 
hand or Northerne Dog. This Alterifme 
coaſiſteth of two Stars onely. 

PONT. Theres extant a notable witty E- 
poram in Auſonius of the Celeſtiall, Terreſtrial 
and Marine Dogs ; which may have re ference to 
this place alſo, if (0 be that it be preſented in it's 
proper meaning after this manner, 

Trinacrij quondam currentem 1n littoris ora 

Antecanis leporem cceruleus rapuit. (eſt : 


At Lepus. In me omnis terrz, pelagique ruina, ..* :* 


Forſitan & Cceh ; fi Canis aſtra tenet. 
In Engliſh thiis, 
As once a Hare came lightly trippin ore 
The ſandy. bankgs of the Trinacrian ſhore : 
A. Dog-fiſh caught her. Whereat foe replies, 4 
Land, Stars, and all, are ſtill nrine enemies. 
Nor 
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Nor ſhowld I yet be more ſecure, I feare, 
In Heaven t ſelfe if Do gs they harbour there, 
In which place Antecanis Coeruleus, i the 
ſecond verſe, fignifieth a Sea-dog. Tet this place 
Pitherto hath. commonly gone thus, Ante canes 
leporem, &'c.. without any ſenſe at all, Now 
the Port im this place uſeth this word Antecanis, 
72 mutation of Tully, who firſt of all Latine Au- 
thors, rendred Procyon, Antecanis : as mani- 
#ſtly appeareth-ont of his tranſlation of Aratus 

into Latine verſe, Fs X 

The fevenrh is Argo, the Shippe, in Ara- 
bique A!ſephina ; now Sephina ſigntfieth a 
ſhip. Tt is alſo called Z4erkeb, which ſigntheth 
aChariot:according as thePoets alfo uſually cal 
It, «oe, Sx.A&oon; as if one ſhould fay,a Sea-cha- 
riot, in ſtead of a ſhip. But the Alfpn{mes give 
this appellation to that Star which 1s the 6. 
in number. The whole Aſteriſme containeth 
in it 45. Stars, of all which, that which is the 
laſt fave one, is called in Arabique Sohel, or 
S7hel,which fignifieth Ponderous or weighty. 
Which Appellation they perhaps have grven 
it, for the ſame reaſon, that Baſſus hath ano- 
ther like it, which is, Terreſtris, becauſe it al- 
wayecs appeareth to them very low, and neare 
the earth. The Greekes call this Star »4vo*G-, 
the Hebrewes Cheſil, as Chriſtmannus is of 0+ 
pinion. Which if it be ſo, then Arias Aon- 
zanus is1nancrrour,in taking it for Or50,, in 
his tranſlation 'of the Ttinerary of Beniamir 
T yaclenſis. The Inhabitants of Azavia called 
it an Horſe, as-Prolomry affirmes, in his Geogra, 
tb, 5. cap. 7. The 


WIIR 


FI IRA 


_ CeleſtiallandTerreſtriall Globe. 107 


The cigthis Hh&4 in Arabique Alſogabh, 


or Afaia, which fignifieth Strong,or Furious. 
The »/£gyprians called it Nilus, as Theon wri- 
tcth m h1sCommentaries upon Arates.It hath 
init, 25. Starres, beſides two unformed : the 
12, of which the Alphonſines ca'l Alpharr. 

The ninth is (ater, the Cup, in Arabique 
Albatina, and Elks, which ſignifieth a Goblet 
or ſtanding Cup. it hath in 1t 7, Stars. 

The tenth is orves, the Crow, AlForab in 
Arabique, conſiſting of 7. ſtarres. | 

The eleventh is Centarras, the Centaure, 
called by the fame name in Arabtque. It cut 
tainzth 37, Stars ; among which, thoſe that 
are in his hinder feete, are the Stars that make 
up the Croſk, fo nuch celebrated in the Spa- 
niſh Nav1gations. 

The rwelfth is Fera, the Wild-beaſt, called 
in Arabique Afida, ſignifying a Lioneſſe, and 
Alſababh, which alſo is taken for a Wolfe, or 
other ravenons beaſt. To' this Conſtellation 
they reckon 19. Stars. | 

The thirteenth is Ara, or Thuribalum, the 
Altar, or Cenfr, in Arabique Almugamra + 
Baſſs calleth it Sacrarium. It containeth 7. 
Stars. | 

The fonreteenth is Corona «Auſtralir, the 
South Crowne, in Arabique Afachil »Algenn- 
bi: it conliſteth of 13. Stars, making up a 
double wreath, according to Alfraganss : yet 


'Theon reckoneth but 1 2. 1n it. 


The fifteenth is Piſcis Anſtrinus, the South 
Fiſh, Ahaut algenubs 19 Arabique. It con- 
|  « taineth 
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' taineth in it 12. Starres 1n Prolomies account, 


but 11. onely according to Alfragarns. A. 
mong which the bright one that is in his 
mouth, is called Phom Ahat, that is to fay, 
.the mouth of the Fiſh, and commonly by cor« 
-uption, Fomahant, | 

here is alſo deſcribed in the Cceleſtiall 
Globe a certaine broad Zone or circle, of the 
colour of milke, which repreſenteth that 
which appeareth in the Heavens, and is com- 
monly called Via Lattea, the milky way. 
Which Zone or circle is not drawne regular- 
ly or equally, either in reſpe& of latitude, co- 
lour, or frequency of Stars ; but is different 
and various both in forme and ſituation, in 
ſome places appeareing but as a fingle circle, 
and againe in others ſeeming as it were di- 
viding in two parts. The delination wher- 
of you may £{e in the Globe, and the deſcrip- 
tion more largely ſet downe by Prolomy in his 
Almageſt, lib, 8. cap. 2. 

PoNT. This part of the Heavens hath in 
zt 7. Stars of the firſk Magnitude, whereof the 
firſt ts in the right ſhaulder of Orion : the ſecond, 
in his left foote : the third, in the end of the Ri- 
ver Eridanus;the forrthin the mouth of the great 
Dog, which they call Sirws : the fift gn the thigh 
of the Little Do , called Procyon : the ſixth, 
s Canobus, z the ſhip Argo : and the ſeventh, 
7s in the right foote of the Centaure, To which 
we may of the ſecond magnitude, 18, of the 
third,60, of the fourth 168. of the fift,5 3, of the | 
ſixth,g. and one cloudy one, All which are in the 
general, 316, | Now 
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— Now the whole Firmament, reckoning in the 
Northerne and Southerne Hemiſpheres, together 
with the Zodiaque, containeth in all 1022, Stars, 
which make up 48, Aſteriſmes or ( onſtellations, 
Neither did ether Ptolomy, or Hipparchus be- 


fore him know any more then theſe, Notwith= 
fanding Pliny, as our Amthor hath advertiſed 


before in the ſecond (hapter, made the number of 
Stars and Conſtellations @ great deale larger, 
But of this we ſhall ſpeake more in the end of the 
next Chapter, And concerning thoſe Conſtellati= 
ons, which have beene more lately obſerved about 
the South Pole by the Portugals and Hollanders, 
and by them named, we intend to ſpeake ſomes 
thing in the end of the Chapter following, 


CHAP. : & 9 © 


of the Starres which are not expreſſed its 
the Globe. 


ea 9 Eſfides theſe Stars which we have 
JF here reckoned up out of Prolomy, 
Y there are yet many other to bee 
=z& ine ſometime, eſpecially in the 
winter rime, 1n a cleare night, when as there 


are both many more Stars to be ſcene, then at 


other times, and thoſe that are ene, appeare 
by much greater. Now if you expe thar we 
ſhould afſigne the cauſe of this : we might 
anſwer, that it is beſides the intention of our 
prelent purpoſe. Yet for your fatisfaction, 
and becauſe that fome Authors have uy 
muc 
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mucherred from the right, in ſetting downe 
the true reaſon of the ſame : we doe therefore 
the more willingly make this digreflion. For 
ſome there are, who (out of the extraordina- 
ry knowledge they have in Philoſophy, and 
Optickes) would very willingly prov 
us, that either we conceive them to be more, 
then indeed they.are, and that our ſenſe onely 
is deceived : orelfe (which is altogether as 
ridiculous) that the ayre being in winter 
more pure and thin, maketh them more con- 
ſpicuous, which otherwiſe in t'e Summer, 
when the ayre 1s more groſk, doe altogether 
lye hid, And this 1s an error which I doe not 
fo much blame 1n others, as I wonder at it 
Fohannes de BenediHtes : that fo great a Mathe- 
matician, as he is held to be, ſhould be led a- 
way with fo groſke an error. For the reaſon 
of this 1s altogether otherwiſe and cleane con- 
trary. For, for that very cauſe that the ayre 
1s more groſle and thicke, the Stars therefore 
doe appeare more, and greater. Which opi- 
nion of ours is confirmed, both out of princi- 
ples of the Optickes, and alfo by the ſenſe of it 
ſlfe, experience, and aurhority of learned 
writers. | | 
= © For firſt, that the raies being refrafted | 
through a groſle Mediwum, and diffuſed as it ' 
were into certaine Canales, doe repreſent the 
wage of the obj<e& greater then indeed it is, 
is plainely affirmed (and that according to the 
doctrine of the Oprickes) by Srrabo himfelle | 
ont of Poſidavixs, And that through —__ =} 
cills 
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ls or Spectacles, things appeare more, and 
greater then otherwiſe they would, is a'thing 
wellknowne to the moſt Ignorant. Cleome- 
des alſo faith, that the Sunne being ſeene by 
any in the bottome of a deepe Well, ſcemes 
greater, then when he is ſcene from above : 
and that by reaſon of the moyſtnes and -groſſe- 
neſk of the ayre in the bottome of the Well, 
And if it were poſſible to ſke the Sunne 
through ſtone walles, or other ſolid bodies 
(as the old Poets fabulouſly report of Ly- 
ceas:;)he would ſeeme-much bigger then he is; 
as Poſidonins _ teacheth, And hence 
is it, (faith _ that we ſee the Sunne al- 
wayes greater, at his riſing and Ftting, eſpe- 
cially to thoſe that are at Sea, Yet we doe 
not ſay that he appeares ten times greater then 
he is, as it is reported he doth in dia, out 
of the Excerpts of Erefias his Indian Hiſto- 
ries : much leſſe that he ſeemes to be an hun- 
dred times greater then he is in other places, 
as he is keighned by Artemidoras to be at his 
{tting, to thoſe that inhabit a Promontory in 
the cutmoſt parts of Spaine, which he calls 
Promontorium Sacrum : but is juſtly taxed 
for the fame by Poſidonius, Alfraganus would 
have the cauſe of this to be, for that the va- 
pours which are exhaled out of the earth, and 
clevared into the ayre, and fo interpoſed be- 
twixt our ſight and the Sunne at his riſing or 
{:tting, doe make him appeare greater then he 
1s, The ame 1s the opinion of Strabo and Cleo- 
medes alſo, qut of Poſidonivs '; neither _ 

is 
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this differ much from the opinion of the beſt 
of our Opticall writers: But of this enough, 


There are alſo obſerved many Stars in the 
Southerne parts of the world : which be: 


cauſe they could not be ſeene by our Artiſts in 


this parts of the world, we have therefore no 


certaine. knowledge left us concerning the 
fame, So in like manner, among thoſe which 
we have hitherto ſpoken of, many of them 
cannot be kene by thoſe that inhabit any 
whit neare the North Pole. But concerning 
thoſe Stars that appeare about the South Pole 


of the world, I will here ſet you- downe a 


very admirable ſtory, which Franciſcus Pa- 
tricins Senenſis relateth in the end of his Nova 


. Philoſopia, out of the Navigations of Ameri- 


cus Veſpucgins, And it is thus. Calum de- 


 centiſſime exornatur, &c, The Heavens (laitn 


he,'meaning abour the Antarique Pole) is 


. yariouſly adorned with diverſe Confſtellati- 
- ons, which cannot be ſcene here with us : a- 


mong which I doe very._well remember that 
I reckoned very neare twenty, which were as 
faire and bright as Venus, and Tupiter here 
with us, And a little after he faith, I was 


-ccrtaine therefore, that theſe Stars were of” 
- . greater magnitude, then any\ man can con- 
ceive: and eſpecially three Canobi, which 1 


ſaw, and obſerved ; two whercot were very 
bright ones, but the third was ſomewhat ob- 

ſcurezand nothing like the reſt. 
And a little after he proceeds, But the 
Polc it klfe jsencompaſied about with ons 
rars, 
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Stars, which repreſent the figure of a rights 
angled Triangle t among Net, chat winct 
is4n the midit; is in circumference, 9. gr, and 
ahalfe ; and when theſe riſe, there appeares 
onthe left hand of them another bright {an= 


bus of notable magnitude. E . 
And a little after he ith. After theſe there 
follow three other very faire Stars, the mids 
dlemoſt of which hath in Diamerer 12, des” 
5 and an halfe : and in the midſt among 
theſe, there is Rene another {anobys, After 
this there follow 6. other bright Stars, which 
excel] all the other Stars in the eighth Splizre 
for brightneſs : the middlemoſt of them, 
having 32. gt. in Diametet, Theſe Stars are 
accompanied by another great, but dukur 
Canobus ; all which Stars are obſerved in 
tne Milky way. atk: 40m. 
 Tot'us he addeth out of Corſalins this that 
followeth. Andreas Corſalis allo atfirmeth; 
that there are two clouds, of 4, reaſonable 
brightneſſ:, appearing neare the Pole ; be- 
twixt which there is a Star diſtant from the 
Polz, about 11. gr. over which, he faith; there 
isFene a very admirable figure of a Croſſe, 
ſtanding in the midſt of 5. Stars that coms 
paſt it about, with lome certaine others that 
move round about with it, being diſtant from 
the Pole, about 3o, dezrees : whichare offo 
great brightneſſe, as that no Signe iu the Hea* 
vens may b: compared with them. 
And now that you have heard this ſtrange 
and admirablerclation of the Stars about the 
K Antarc&iqn? 
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Antar&ique Pole, Auditum admiſſi riſum tems 


-atie ? For Veſpwccins hath here forged three 


Canob;, whereas Prolomy, and all the Ancient 
Greekes never knew but one, and that is it 
which is placed in the ſterne of the ſhip Argo, 
And here it is very well worth our noting, 
that Patricins (as farre as Iam able to gather 
out of his writings) out of TVeſp:ccixs his ill 
expreſſed language, and by him worſe under- 
ſtood, hath very excellently framed to himſelf 
a ſtrange kinde of Star, that hath in apparent 
Diameter, 32. degrees : whereas the Diame- 
ter of the Sunne it ſelfe hardly attaineth ro 32, 
minutes, | 
But.thoſe things which out of our owne 
certaine knowledge and experience in above 
Aa yeares voyage on Sea, in the yeares, 1591, 
and1592, we have obſerved beyond the «A- 
quator, and about the Southerne parts of*the 
world, we will here ſet downe. 
Now therefore there are but tkree Stars of 
the firſt magnitude t at I could perceive, in 


all thoſe parts, which arc never ſcene here in 
England, All which notwithſtanding Pe.le |. 
my ſaw, in Alexandria in Egypr, The firſt of |, 
theſe is that bright Star in the ſterne of Argo, |; 


which theycalCan-b»..Tl e ſecond is 12 theend 


of Eridanus, The third 1s in the right foote of | 


the (entaure, To which it you will adde fora 
fourth, that which is fixed in the Cenanres 
left knee, I ſhall not much ſtand againſt ut, 
But other Stars of the firſt magnitude, then 
theſe which I have famed, that part of the 

world 
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world carigiot (ew us, Neither is there to be 
found ſcarcely two or three at the nioſt; of the 
ſxond magnitude, but © what Prolowy ha 

kne, And indeed there 1s no part of the 
whole Heavens, that hath ſo Rw Stars in ity 
and thoſe of fo {inall light, as this ncare about 


| te Antarique Pole: We had a fight allo oP 


thoſe Clouds l1drezs (orſcalixs ſpzakes of, the 
ons of thent being almoſt :twice or thrice as 
big as the other; and in colour, ſomething like 
the Via Ladea,and neither of them very farre 
diſtant from the Pole, Our Mariners uſe't6 
call them. /Magellanes (londs, And we aw 
ab that ſtrange and admirable .Crofſe whicti 
he talkes of; which the Spaniards call Cruſero, 
and our Countrimen, the Crafters; And the 
Stars of which this Croſſe cor:fifts, Were not 
tnkriowne to Pr-lcmpy allo 3+ for they are no 
bther, then the brizhter Stars which are in 
the C-yrazres feexre, All which things I dj 


the more diligently and ofteuer obſerve; for 
hat I remembred that I had read in' Cardws 
alſo, ftrange relations of the wonde. full mag= 
nitude of the Stars about the Souch Pole; not 
unlike the ſtories we have now allkeadged out 
ff Patricius, Wat IH P 
Pont, The names of the Conſtellations of 
be Southerne Femnilphere ay they have bene 
mw lately obſerved, and nampd by rhe Portuzals M 
"d others; are theſe, The Sourh Triangle ; the 


ranc ; the Pheenix + the Water SCr22at x 


be Dorado, or Gilthead fith; firnared 3n the ya- 


Pole of the Ectiptique ; he Chainzteay 
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with the flic ; . the Flying Fiſh ;, the. Bird of 
Paradiſz ;. the. Peacocke ; the naked Indian; | 
the bird Toucan, or Brafilian : Pye, All which} 
are accurately portraited. in the Globes ſet fart 
by Hondius. Among all theſe there are no Star, | 
of the firſt magnitude, but of the 2, ſeven : of th 
3+ ſix : of the 4. thirty five : of the 5. fifty ſix : i: 
;ke 6. eleven : with ſix unformed, and two cloy- 
dy Stars, beſides the two cloudes themſelves. Now 
the whole number of the Stars in this Southern 
part, beſides thi cloudy ones, is 121, which being 
adaed to 1072. the whole ſumme mill be 1143, 
Of which, 1022. were reckoned before by our Au- 
thor, out of Ptolomy : onely there 3s a ſcruple 
caſt in our Way by thofe words of Pliny, in his 
lib. 2, cap 41. Patrocinatur vaſtitas cceli, &c, 
And this opinion (ſaith he ) is ſeconded alſo by the 
wvaſtneſe and immenſity of the Heavens. which % 
diſtinguiſhed into 72, Signes, all which are the] , 

reſemblances either of living creatures, or «th 
hangs, according as they have beene ' reduced in 
method and order by the skilfall in thoſe Arte 
Among which (, ouſtellatsons. thry have obſer 
1600. Stars, all which are notable either in tha 
effetts or magnitude, Where we ſee that he aff 
counteth the nhole number of the Stars to be 160 
whereas Ptolomy 4fier him acknon ledged ond , 
1022. $0 [ikewiſe he reckoneth the Signes Or A , 
fteri/mes ro be in all 72. which yer in Hippy 5 
chus, Eudoxus, and Ptolomics account, all x 
but 48. | FP 
Scaliger 1» his (, ommentaries upon Maniliwy ,, 
Par. 67. that he mioht untie this nor, reads thi 
: TFT 4 
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YES co | 
——| words of - Pliny rus, Patrocinatur valtitas © 
d off ..«li. immenſ altitudine, diſcrera in duo .de 
lan; I 7 ſigna, &Cc, where for ſeventy two, hee. woald 
which have it to be wanting two ; which is 48. the 
fork inſt. number reckoned by , Ptolomy, But yet 
Star Þ 14s ſame doubt ſtill remaines 1n the enſuing words, 
f the Þ where he maketh the whole number of the Stars 
Y: ff robe 1600. 

clo | find alſo two othev Signes a1ted to the former 
Nov} goutherne ( onſtellations, which are Noalt's 
ber] Dove, and the Phoenicopter. + The firſt of 
bein] ,3;ch comtaineth in it, 11 Starres : of which 
143] there are two in the backe of it of the ſecond mag- 
A nitude, which they call the Good meſkngets, 
q ual or bringers of hx newes : and thoſe in the right 
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"*&Noſtra placet,,.'.Quyd fi: 
"" The Spantards:call «> Flayyzpfo : and it 5s 
x 4:cribed with the wings ſpread abroad, and as it 
#7] were ſtriking with his bill at the South Fiſh, 
Of in that part where he boweth bimſelfe. This Aﬀte= 
ml riſme confiſteth of 13. Starres : of which, that 
A f the ſecond magnitude in his bead is called, the 
P Phcenicopters Eye : ard it hath two other 
 } Stars alſo of the ſame magnitude , one in his 
oy backe, and the other in his left wing. And thoſe 
T7 two whichlare in the middle of his necke, Paulus 
” | —S Merula - 
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gallerh bis (collar or (haine. ' | 
aſtly, wee are to" take uotice that the Indi- 


ans call the South Pole, Dramafa : for ſo Pliny 
eefefierh zu hic lib. 6, cap. 19. Auſtrinum Po- 
him Indi Dramaſa vocant, 
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names Soh3h8h94804 
- The third Parr, _ 
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 reſtriall Globe; and the parts of the world 
on Eno ne, ©] 


—_———_ lonyſs us Aſer 1n chebeginni of 
ſr : an Afr ;s, faith,' og 
ds « whoſe Earth may beſaid to beg 
a 4  as-it were, a certaine valt Iland, 
SY encompaſſed abotit.on every fide 
"nw with the Occan, The fame was 
_ O pinion of Homey alſo before 'kim, and of 
ratofthenes (whom Dionyſins 'is obſerved, by 
of hin 4% Scholia{;, to follow: in many 
things) as is witreſſed- by S$/r4bo; The fame 
i alomed by Mela alfo after him. ' This: vaſt 


Hand of the nfs Earth they would have to 


be terminated on the North Ge, with the fro- 
:en'Sea, which is Gated by Dionyfrus, Mare 
Satrrninum;and Mortnum un the Eaſt, with 
the Eaſterne Sea,” ' which is atlo called Mare 
Scrients *' ON the Sonth, with the: Red Sea, 
(which Ptolom my calleth the Indian Sea) and 
the £thyopian ; | and on the: Weſt, with the 
HA lantieks Ocean, ' Out of this Ocean alfo, 

K 4 theres 
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there are foure principall gulfes (as the Anci. 


A Treatiſe of the © nay 1 


ent Geographers conceived) -which emaboſo. 


med themſelves into the maine land. Two 
of which derived their courſe cut of the Erye 
tbrean or Red Sea, to wit, the Perfawand 4. 
Teen gu From the Weſt, there is ſent 
out of t 


e Atlanticke Ocean a vaſt gulfe, which 
js called the AMeaiterraveay Sea, And out of 
the North, they would have the Scythian O- 
ccan to ſend in the Caſpian Sea, which is ſhut 
in almoſt on every fide, with high cragg 
rockes ; from whence the ſtreames flow with 
fach violence, that when rhey are come to. the 
very fall, they caſt forth their water fo farre 
into the Sea, without fo much as once touck- 
ing upon the ſhore, that the ground is left dry 
and paſkable for whole Armies under the 
bankes : the ſtreames in the meane time kcing 
-carricd over their heads ; as it is reported by 


| Eudoxus 1n Strabo, This Sea both Strabo, Pli- 


ny, Mela, and Solings, will have to come out 
of the Scythian Occan, (as.we have faid) But 
this crrour of theirs belides the experience of 
theſe later times, 1s, manifeſtly convinced, by 


this one teſtumony of Antiquity ; whichs, 


that the' water of this Sea is found to be freſh 
and ſweet, as was firſt obFrved by Alexander 
the< reat, and afterwards; by Pompey, as M, 
Uarro in Selings teſtiticth, who at that time 
himſife ſerved under Pompey in his Warres, 
And this isthe chicfeit reafon which Polyclerus 
Jn Strabo allcadged, for the proofe of the ſame. 
Now all this tra of land the Ancients w 
vide 
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vided at firſt, into two parts onely, nangely 76 


Afa, andiEarope to which, {acceeding times - 


added a third, which they called Africa, and. 
ſometimes alſo Lybhia, And' of theſe Afiatis' 
the greareſt, Africa the next, . but Exrope the 
laſt of allz according as Prolomy determines 
it, in the 7. $0vke of his Geogra by. DI 
Europe is divided on the Paſt rom Afia by 
the --Egean Sea (which 15 now called: the 
4rchipelago)and the Euxine Sea ; which was. 
atfirſt (as Srrato in Strabo- thought) encom-. 
paſſed about oh. all ſides in tnanner of a grear 
Jake, till at. laſt by the great accetlion of othep: 
Rivers and waters, it fo farre encreaſed;' as 
that the bankes being: unable to containe"'1t, 
violently made it's way into the Propontis 
and the Helleſpo:t, The KEuxme Sea is now 
called Mare Maggiore. Tt 1s alſo bounded 
on the fame\ide, by rhe lake of TM/eoris (now - 
called Mare delle\zabacche) the river Tanass, 
(commonly. called Dp): and the Meridian, 
wich extchds itfelfe from thence to the Sey- = 
thian or Frozen Sea,;; On all: other fides-it 1s 
encompaſſed . with the Sea; . For toward the 
South - 1t is divided from Africa by. the 
Straits of Gibraltar, . and. patt of the Medi- 
terrancan-' Sea, (The lengti-of theſe Straits 
is according'to Strabo, and Pliny, 1209, fur- 
loags : . and the breadth .of-it, according, to 
the ſame S;zabo, 70, furlongs. But: Mela 
would.have it to be 10. mules, that is to: fy; 


80, furlongs. T. Livizs; and (orrelins Nepos 


make the latitude of ito be, in the- broadeſt 
| £6 Ons Sn place, 


"4 Treaeafthe Curt. 


plnee, a 26. miles, ar 80. forbngs.; and where 
itis narrowelt, 7. miles, ory 6: furlongs. But. 
Turanmme Graccula, who as 'PBny Teports,. 
was: borne about thoſe parts, accounted it.to 
be from Adelaria, a Towne in Spkine,unto that 
Promontory in-Africa, whict is: called: Pro- 
montorium Album, but 5. mike inall, that is, 
40. faxlongs. Eratoſthenes was ofopinion,that 
Europe was ſometime: joyned to the 'Conti- 
nent of Africa. ' Andit 1s reported by Pliny, 
that the inhibitants of thoſ: parts have a Tra- 
dition, that the Jffhmuvs, or necke of the land 
by -whick: Ezrope and - Africa were joyncd to- 
gether, was cut through by Hertwles. 
 Exrope 1s terminated on bid Weſt with the. 
Atlanticke Ocean ; and on the: North with 
the Britiſh, Germane, and frozen Seas. 
PonrT. This Northerne part of Emrope be- 
you rſt to be diſcovered and knowne to the world, 
, or rather through the meanes,and by 
ob —_ of Auguſtns Czfar.- For as Pliny 
ſaith, lib. 2. 'Cap. 76: Septentrionalis Oceanus 
majore'ex parte riavigatus eſt, &c. The Nor- 
therne Ocean for the yreateFh part was firſt ſear- 
—_ _— Auguſtus Cafar, who ſent forth a Navy, 
ſing all along the ( vaſts of Germany, 
won ad. as the Promontory of the Combri- 
arts) and thence paſſing 'on through a'vaſt Sea, 
= } had onely heardl of before, they went 4s 
| 'Coafts'of Scythia. - 7n which place 
PUAY bnviierh ch Sea expeditions, performed 
7 2s, a>dDerafuy Cermanicus': bat efpe- | 
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quinetiam Oceanum illa tentavimus, &c.: #*e. 


left not the Ocean urattempted that way alſo, 


aud it is a common fame, that.” Hercules Pillars 
are yet remaining ;\ whether it be true indeed, that 


. Hercules ever}.wenr 'ſo farve. ; ov elſe that what 


ever Magzifitent thing i awy where to be found, 
we” all conſpire\ unanimounſly-\t0. honour him there- 
with. Neither was there wanting corrage for the 

to Drafus Germanicus 3 ozely the Ocean 


ae þ | | 
weld not ſuffer it ſelfe,. nor Hercules, to be fary 


ther enquired into; - After this no 1man attempred 
it : aud it was thought a greater | oynt of reve- 
rence aud relegiony} to. believe'tbe- Atitions of t 


gods ,. then to know them. Thus be, — 
this tirpe, all this txaFt of land ty- 
114 toward the North, the Remans- called Noyus 
Orbis, Ignotus Orbis, the New-and uvknowne 


-world : 45} remember f have ſegne tt, tn 4.cer- 


taine Elegy of Albinovus «port tbe death of. the 
fame Drufus: 4nd the Promontory of the (ins 
brians,' which Pliny ſpeakes aff, 3 new called Sca- 


gen, and ghe raft nortberne poynt. of Danmarca- 


' "And a4 concerning theſe 'Pilarsof Heroules, 
wentioned' by. "Tacutus' 3 Hadriams Iujuus 
'who ſometime ſaw theſe confts.;7 referrerh. the 


"ſame: #6" that” high” rocke or. Promontory- w 
-Seandinavia{lutus barh ce. Naoruegia, but nat 
' rightly) which 16.44 this dap called Col, bath by 
the Natives ord ur: Marrimers alſo. For in this 


place they have 4 ſuperſtitions onſtome.” rhat, Af 


' Strabo reporeraf the Gaditant Pillars, | when avy 
frippe had arvivet there, «if therhddartdivoll an 
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end of their labowys and travaile, they forthwith 
ſacrificed ro Hercules : 5n like manner in thi 
place they have a cuſtome, that if they have freſs+ 
men that never {ailed thoſe Nor:herne Seas be= 

ore, they have certaine Ceremonies with which 
they uſe to make them free of the Seas, (as 7 my 
ſelfe once ſaw done ſailing by this. Promontory) for 
they tak; and bind them to the maſt of the ſrippe; 
and then taksng ' the ſcoope and fling irvith Sea 


water, they make as it were 4 


bation, ara. 
it upon their beads, which done, they are forthwit 
A and accounted free of the place. But 
xreas Tunias. world have the word Col, to 
be onely corrupted from Columna, 7 much dowbt 
whether he will bave any more of bus opiniov., But 
of this place, 44 alſo of all this Northerne:tradt of 
land, 7 ſhall haut a more convenicut opportunity to 
Sits Howiars/ on 3 37 0 
Africa "is diyided from Afia, according to 
Dionyfins and' Mela) by the river Nilus, and a 
Meridian drawne'throughit,to the -£thiopi- 
an Occan. But. Ptro/ommy would rather have its 
Jimits-on this-part ito be the Arabian gulk 
(which henot fo rightly calleth, the Red Sea, 
and a Meridian ,* which-ſhould be drawne 
from thence to the Mediterranean Sea, over 
that _— - _ —_— ; A 
two Seas, and whuch joyneth Egypt tort 
deny of Arabinand Tuce Neither dow 
HE thinke 1t congruaus, ! that. «Egypt ſho 
be divided-into-two parts,ane.whereof ſhould 
bereckoned toAtricke, and the.other to Aſia : 
-which mult aceds be, 1ftheriver Nilusbe Ft 
| "= 
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Fr the bounds of the fame. Neither doth 


- S$traboconceive this tobe any whit improper, 


ſince that the lengrh of this Ztbmus, which 


 divideth the two Seas, is not above x000. far- 
. longs. 


And he kemeth to have faid very 
rightly, that it is not above a 1000. furlongs. 
For however. Pofidoniu reckoneth it to be ve- 
ry necre 1500.furlongs : yet Pliny would have 
it to be no more then 115. miles, that is to ſay, 
520. furlongs. And Strabo alſo reckoneth the 
diſtance betwixt Peluſiurms and the Heroes Ci- 
fy, which is ſituate cloſe by the higheſt part of 
the Arabian Gulfe, to be but goo. furlongs. 
But if we will give any credit to Plxtarch, at 
the narrowelt part ot the 1ſthmw, the two 
Seas will be found to be diſtant not above 300, 
furlongs. And that,(when Anthony was oyer- 
throwne by Azgxſtzs in a Sea fight, and all is 
forces cleane broken,) (eopatra, ſeeking to a- 
void the ſervitude of the Romans, went about 
to tranſport her navie this way aver the firme 
land, that ſo ſhe might find ſome new place of 
habitation, as farre remote from the Romans. 
as ſhe might : as 1t is reported by the ſame 
Author, in the life of Azrhovy. But what 
ſhould move ( opernicas, in his 1. booke 73. 
(bop ro rs $4. 4 two Seas areſcarccely 15. 
longs diltant ; I cannot conjeure ; unleſs 
I ſhould thinke the place to be corrupted, 
through the negligence of the Tranſcribers, or 
Printers. And yet I could wiſh, that this, 
(though it bea very great one,) wereall the 
errqurs that were to bee found inthe writ- 
ings 
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ings of that moſt excellent man. 

- This Iſthres; is Eratoſthents conceived, was 
anciently covered all over with waters, till 
fuch time as the Atlanticke Ocean had inters 
courſe with the Meditetrahean £ And fine of 
the old Grammarians,Scoliaſts on Homer, doe 
affirme, (as S$:rabo- teſtifieth) that it was this 
way, that Menelans in Homer, failed to the 
eAthyopians. I will therefore here 'etdowne 
ſome ew things, which may ſeeme to mike 
for the confirmation of this relation, (whether 
you will call it ari Hiſtory,or rather a Fable, or 

Conjecture) of Eratofthenes, * 
_ Firſt therefore that Egypr, (if not all of it; 
et at leaſt that part of it, which is ſituated 
xath Delta, ahd Is called Eryptus Infericr, 
the lower Egypr, and is accounted to be the 
gift of Nilas (or rather of the S2a) was made 
by the aggeſtion and gathering together of 
mud and fand';; was the conjeture of Here= 
dotzs, long before Strabs, In like manner; that 
rhe Iland Pharos, which in Plinies time was 
yore to Alexandria by a bridge, as himfelte 
theth, lib. 5. cav. 31. (and therefore for 
this reaſon may {-emeto have ibeene called a 
Peninfila by - $*rabo) was ancicnly diſtant 
from Ezypr a whole day and nights faile, 1s 
reported both by Pliny and S: linws, out of H - 
mer... And this is the reaſon, as Srrabo con- 
jeAures, that Homer, (whereas he makes of= 
ten mention 6f Thebes 1m Egypr) yet ſpeakes 
not one word of Memphis-: and that! eithet 
becauſe at that tune jt vras a very final place, 
| Or 
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or elſe perhaps was not'as yet in being; the 
land being in Homers time covered all over 
with water, where Memphis was afterward 
built, And this Kemegalſo to be confirmed 
by the great depreſſion and lowneſſe of the 
intermediate ſhore betwixt the two Seas 
which 1s ſo great, that when Seſoſtr;s firſt fad 
an intent of cutting a channell betwixt the 
rwo Seas, as was afterward intended alſo by 
Darimus, and laſtly, by Prolomy ; they were all - 
forced for this reaſon to deſiſt from their er- = 
terpriſe. . And indeed Straba reports, that 
himfelfe ſaw the Zgyprian ſhore in his time 
all overflowed, beyond the Mountaine ( aſx. 
Beſides, the great retireing of the waters at 
anebbe, as well in the Arabian gulte, as in the 
Perſian, ſtzeme fomewhar to confirme this 
conjefture of Eratoſthenes. For the tides 
withdraw themſelyos fo farre backe in the A 
rabian gulte : that «lis Scaliger makes men- 
| tion of ſome Cavillers, that for this very rea- 
ſon went about to derogate from the miracu- 
lous paſhge of the Children of 1/ae! for the 
ſpace of above 600, miles through the red Sea: 
as if they had watched their time, when the 
tide gave way : and that when it returned a- 
gaine, the Egyprians were overtaken there- 
with and all:drowned. 

Pon rT. This Seats alwayes rendred by the 
Septuagint, Erythrzum ; and by St. Hierom, 
Rubrum -' Þzr the Hebrew text it ſelfe, nnder- 
ſtanding this gulfe of the Sea ( which is called alſd 
by Prolomy, Sinus Arabicus). callerb on 
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Supb ; which ts as much as ry ſay, Mare algo- 


fam, ſeu | caricoſumy, becauſe ir bringeth ferth - 


great ſtore of Alga, Sea Weedes, Which is 
obſerved alſo by Pliny, lib. 13. cap. 25, nhcre he 
ſaith, Naſcuntur. & in mari. frutices, &c, 
There are alſo bred ſxrubs in the Sea:: and in our 
Sea, little trees alſs, For the Red Sea, and all 
the Eaſterne Ocean is full of trees, For no othiy 


. danguace bath a proper word to expreſſe that 


.which the Greekes call puxG- becauſe that Alga 
8s more uſually taken for the name of an hearbe, 
but tn this place it ſignifieth a ſhrub, Thas Pli- 
'hy. Tow may alſo ſee Strabo, {ib, 16, T hat place 
which the Author citeth out of Scaliger, is in his 
35. Exercitatton againſt C2rdan. And I thinke 
#& not amiſſe to heare Vim ſpeakeing in his onne 
words, that ſo it may appeare what his judge- 
went 1s of that which is objefted by thoſe (awvil- 
ters. Eris words are theſe, In plaga Indica e- 
cundum Ganglis atque Indi fauces magnus eſt 
zſtus, &c, About the coaſts of India { ſaith. he ) 
where the Rivers Ganges and Indus disburther 
themſelves imo the Sea, there are very hich tides : 
So likewiſe in the Red Sea they are fo grea:, as 
that the contemners of Holy Writ have empicuſly 
forged, that Moſes, mhen he led the Iſraclites 
out of Egypt, tooke the opportunity of the waters 


' retiring after the tide, Which notauhſtanding 


could not poſſible be,becauſe that as farre as Sucs, 
which is ps 1a the innermoſt coraer_ of the 
gulfe, the Sea covereth the very ſhore ; neither, 
when it ebbeth, dothut ever leave the ground ſ0 
bare, as that the lower parts, through whith the 
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ltaclites paſſed, ſhomid be free from paſſage on 
SE 5: | ; Er TO Lg , 
f And it is reported by Pliny,that Namenins, 
Generall to Artiochs ; fighting againſt the 
Perſians; neare the mouth of the Perſjan gulte; 
not farre from the Promantory called Hacas 
vm, got the vicory of them twice in one. 
day, firſt by a Sea combar ; and afterward 
(the waters having left the place dry)on horſ 
backe : as it is related by him in his 6, bookez 
28, cap; Mu CO CP et pe pee” 
And thus much concerning Eratoſthenes his 
conjefture, Let us now returne to the. bounds . 
of Africa, Which is divided (as we have al-. 
rady faid) on the Eaſt from Aſia, by a Meris 
dian drawne through the Arabian gulfe to the. 
Mediterranean Sea, On all other ſides it .is 
encompaſſed about with the Sea : as on the 
Weſt, with the Alanticke ; on the South with 
the /£thioptan Occan : and on the Notth, by 
the Mediterranean, which is alſo the South- - 
erne bound of Exreope. = DE 
| Now as concerning Prolomies ignorance of 
the Southerne parts of Africa, making it a 
continent and contiguous: to Aſia by a cer- 
taineunknowne land; which he. would have 
toencompaſk about the South fide of the [y- 
aan Sea and the AEthiojtan gulte : iftitbenot_ 
ſifficiently evinced out of the telations of the 
Ancients ; as namely, of He7odotxs, who re- 
porteth, that certaine men were ſent, forth by 
Darius by Sea, who failed abcut all chis tract 5 
nor yet of Herachides Ponticas; who telates 
| L ASry 
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ſtory of a certaine- Magician- that came frem 
Gelon, who ſaid that he had compaſkd about: 
all theſe coaſts : (becauſe Poſidonizs accounteth 
not theſe relations of credit enough to con-"" 
clude any thing againſt Polybizs : neither: 
doth he approve of that ſtory of one Exdoxus, 
Cyzicenrs, - reported by Strabo, Pliny, and: 
cla, out of (ornelins Nepos, an Author of 
very good eſteeme, (and that becauſe Sraho 
thought this relation to deſerve no :more cre- 
dit, then thoſ fabulous narrations of Pytheas, 
Evemerus, and Antiphanes : ) nor laſtly, thoſe 
traditions of King Zuba concerning the ſame 
matter,related by Solimrs : Howſoever, I fay, 
that theſe Traditions of the Ancients: doe not 
convince Prtolomy of ignorance ; yet certaine- 
ly the late navigations of the Portugals moſt 
evidently demonſtrate the fame, who touch- 
ing upon the outmoſt point of all Africa, 
which they now call, the (ape of good hope, 
paſſe on as farreas the Eaſt Indies, T ſhall not 
in the meane time neede to ſpeake at all of that 
other ſtory web Ply hath : how that at what 
time C. Ceſar, Sonne to Augyſins, was Pro- 
conſul in Arabia, there were certaine Enſignes 
found in the Arabian gulfe, which were 
knowne ro be ſome of thoſe, that were caſt 
away in a ſhipwracke of the Spaniſh Nauy: 
and thar Carthage at that time being in her 
height of power, E'anno a Carthaginian. failed 
about from Gades, as farre as Arabia, who al- 
ſo afterward himſelke wrote the ſtory of that 
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Afa lyeth Eaſtward both from Exrops : 
and Africa, and is divided: from them, by! 
theſe bounds and limits which we have alrca-' 
dy ſt downe. On all other parts it is kept in - 
by the Occan-: on the North , by the Fyper=' 
korean or Frozen Sea : on the Eaſt; by the' 
Tartarian and Eaſterne Ocean : on the Sourh;. 


by the Indian and Red Sea. But Pro/omy would. 


have the Northerne parts of Afi, as alſo 


of Exrope; to be' encompaſſed, not with any 


Sea, but ' with a certaine unknowne land < 


which is ſtill the opinton of ſome of our later 
writers; who 'thinke that Countrey, which. 
we call Grozuland, to be a part. of the Indian 
Continent.  Bnt we have very good reaſon to 
ſaſpeX the truth of this therr opinion ; {ince 
that ſo many Sea-voyages of our owne colit- 


try-men, who have gone-farre within the, 
Ar&icke circle; beyond the utmoſt parts of 


Norway, and into that cold frozen channell; 
that divides Nova Zemla from Ruſſia : doe 
ſuthciently teſtifie, that all thoſs parts are. en- 
compaſſed with the Sea, Not to fpeake any 
thing of that which Ala alleadgeth out"of 
(ornelins Nepos,how that when 92. Metellus 
(ler was Proconfil in Gallia,there were pre- 


knted him by the King of Suevia,certaine In-. 


dians; who having becne ſeyered by force of 
tempeſts from the Indian ſhore, had teens 
brought about by the-violence of the windes 
as farre as Germany,” Neither will Ihoremen- 
tion that other relation of Parrotles; in Srr.t- 
bo : who affirmed ; that it was poſfible ro 

; | L $ — fat 


WILIRA 


# Ns a4 = 
132. eA Treatiſe ofthe \ Cuay.1, 


faileto India, all along the Sea thqre a' great 
deale more Northward then the| B a&rians, 
Hircania, and the ('aſpian Sea : now Patre- 
cles was made governour of theſe places. Nor 
laſtly, that which Pliny himſelte reporteth, 
how that all this Eaſterne coaſt, from India as 
farreas to the ("aſfp3an Sea, was failed through 
by the Macedonian Armies, in* the raigne of 

Selenchus and Antiochas, | 
Concerning the quantity of the Earth 
which was inhabited, there was great diver- 
ſity of opinions among the Ancient. Prolomy 
defined the longitude of it to be, from Welt to 
Eaſt, beginning at the Meridian which paſſ- 
eth through the fortunate Ilands, and ending. 
at that which is drawne through the Mctro- 
polis of the Size, or Chineans countrey, So 
that it ſhould containe halfe the equator, 
which 1s 180. degrees, and 12, e/f£quinoQi- 
all houres, or goooo. furlongs meaſured by 
the e-£quator, And he determined the bounds 
of the latitude to be, toward the South, that 
Parallel which lyeth 16.gr. 25. m. Southward 
of the «Equator : and the Northerne limits 
he made that Parallel, which paſſeth through 
Thxle or Iſland, being diſtant frem the e/£- 
quinodtiall 63. degrees. So that the whole 
latitude of1t contained in all, 79. gr. 25. m. 
or 80, whole degrees, whuch is neare, upon 
40000, furlongs. The extent of it therefore 
from Eaft ro Welt, is longer, then it is from 
North to South,under the «-£quinoCtiall ſom- 
thing then more by halfe as much, and —_ 
| : the 
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the moſt Northerne Parallel, almoſt by a fiſtt- 
cth part. Good reaſon therfore had the Ancient 
Geographers, as Prelomy conceives 1n his /i6. 
x. cap. 6.Geograph. to call the extent of it from 
Welt to Eaſt, the Longitude of it ; and from 
North to South, the Latitude, S$trabo alfo c- 
knowledgeth the Latitude, with *Prolomy, to 
be 180. degrees in the e/Equator, as likewiſe 
Hipparchus doth alſo : notwithſtanding there 
is ſome difference betwixt them, in the num- 
ber of the furlongs. For theſe laſt have ſet 
downe the Longitude to be of 126000. fur- 
longs under the Zquator : herein following 
Eratoſthenes, who reckoneth 700. furlongs to 
a degree, But Srrabo maketh the Latitude a 
great deale leſſe ; that is, ſomething leſſe then 
30000. furlongs : and hee boundeth it on the 
South, with the Parallel drawne through C%- 
namomifera, which is diſtant Northward from 
the Zquator 8800.furlongs:and on the North 
with that Parallel, which paſizth through 
thoſe parts which are 4000. furlongs,or there- 
about, more Northward then Britaine. And 
this Parallel that paſſzth through the Region 
called Cimmammmifera,Strabo makes to be more 
Southward then T aprobare, or at leaſt to paſſe 
through the moſt Southerne parts of the fame. 
But herein he betrayeth his cwn notable igno- 


rance ; for as much as the moſt Southerne part 


of this Iſland is extended farre beyond the 


M<quator ; as both Prolomy atfirmeth in his 


Geography, 156.7. cap. 4. and is further con- 
Fr by the {late Rvialons of the Portu- 
hs E 3 gals, 
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gals. But Dronyſiz4s Afer 1s much farther out 


of the way then fo : for he placeth Taprobane 


und er the Tropicke of Cancer. 


' And theſe were the bounds wherewith the 


Ancient Geographers terminated the then in- 


habited parts of the world. But in theſe ri- 
per times of -ours, by the induſtry at Sea, both 
pt the Spaniards, Engliſh and others, the Ma- 


Titime coaſts of Africa nave beene more 


throughly diſcovered, to above 35. gr. of 
Southerne Latitude : and the Nartherne limits 

f Europe have now beene ſearched into, as 
Gown as the 73. degree uf Northerne Latitude, 
farre within the ArQicke circle : beſides all 


. *that which hath at length beene diſcovered in 


the New world, beyond the hope or opinton 
of any of the Ancients, the name of it being 
not ſo much as knowne to them. 
America, which for it's ſpaciouſneſſe may 
well be called, The other world, extending it 
{lfe beyond 52. gr. of Southerne Latitude, is 
there bounded with the Straits of Magellane: 
and toward the North it runneth farre within 
the Arcickecircle : on which.i:de allo that jt. 
1s bounded by the Sea, the many Navigations 
of our Country-men into thaſe parts,dog-give | 
{trong arguments of hope. I ſhal not hereſpeak | 
of thoſe Sea coaſts, -whichare beyond that Sea 
that encompaſſeth about the moſt Northerne 
parts of Europeand Afi ;, as having been hut 
only ene afarre off as,yet, and not throughly 
diſcoyerey, .Nor yet thoſe other, .whichave 


.more Southerne. then the Indian and Red 


| - Seas; 
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Seas : which as yet we have not any expert- 


ence to the contrary, but that wee may be- 
leeve to bee one continent with thoſe other 


Southerne Lands,that lye beyond the Straits of 
 Magellane. 
Europe (whether ſo called fiom Europa Ty- 
ria, daughter to Agenor, as ſome thinke ; or 
Phenix, as Herodotus will have 1t;or elſe from 
Exropa a Sea Nymph,according to the opinion 
of Hippias in Euſtathins ; or elf2 from Europus, 


as Nicras In the fame Exſtathins would have it 


to be; ) containeth in it theſ2 principall regt- 
ons : to wit, Spaine, France, Italy, Germany, 
Bohemia, Pruſſia, Rhztia, Livonia, Sclavo- 
nia, Greece, Hungary, Polonia, Moſcovia or 
Ruſſia, Norway, Sweden, and Denmarke. To 
theſe wee may adde the principall Iſlands, as 
namely thoſe of great Britains, the chicte of 
which is England, and Scotland, ennobled 
chiefely by being united to the Engliſh 
Crowne : as alfo Ireland , which is in like 
manner ſaubje&t to the fame. Beſides the 
Azores, and many other Iſlands ſcattered up 
and downe in the Mediterranean Sea,as Sicily, 
Sardinia, Crete, cc. 

Ron rT. 1» Exrope theſe things are chiefely 
obſervable. 1. The moſt famous Monarchies 
which are init ; as namely the Emperour of Ger- 
many, the Kings of Spaine, France, Great Bri-, 
taine, Denmarke,Swethland, Polonia,and Moſco- 
via, To which we may adae the Pope of Romegwho 
thorgh he uſurpe not the title of a King, yet u hu 
power no whit inferiour to theirs : as alſo the great 
| | L 4 T wr ke 3 


176 


A Tredtife of the 


Emrope alſo, '2. The principall hilles, which ara 
the Alpes dividing Healy from Germany and 
France ; and alſo the Pyrenean Hilles, ſeuring 
Spaine from France. 3. The notable r#vers, as 


the D anow, the Rbeine, the Elue, the Weiſel, Bu- 


' riſthenes, and T anais, now called Don. To which 


we may adde the rrver T agns in Spaize, the Rh ne 
and Guaronne in France, and Thames in England, 
Laitly, the priz.cipall commodities in Enrope, are 
Gold, Silver, Tinne, Lead, Iron, Ole, all kind 
of graine, Flaxe, Wooll, Salt, &Cc. 

- Africa (whether it beſo called from Apher, 
one of Hercules tis companions, in his expe- 
dition againſt Gerjoz ; according to Enſta- 
thiys: or elſe from one Iphriczs,a certaineKigg 

n 


© of the Arabians; whence alfo it is called , 


_Arabicke fphricia, as Johannes Leo teſtificth ; 
or laſtly from its ſcorching heat, as if it ſhould 


bes called dou graſs ſine frigore, as ſome are 
pleaſed to derive it :) hath in it theſe principall 
regions. Firſt of all next to the Straits of Gi» 


| braltar, (anciently called Fretum Gaditanum) 


there lyeth Barbary, heretofore.called MMauri- 
zania;which containeth in it the kingdomes of 
Aorocco,Fez, Alger,and Tunis, Next to Fd ar- 
bary lyeth e-£gypt, which alſo bordereth upon 


the cditerraneun Sea, Now within Barbary 
toward the.continent,there.lyeth Biledglgerid, 
known to the Ancients by the name of Nami- 
a. The 34s that part which is called by the. 
Greekes and Latines Libya : but the Arabians. 
Pane. it Sarra. After this tollowes the.coun- 

trey 


Curt F 
"Turks, who at this day poſſeſſeth a great paxt of 
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trey of the Negroes, called becauſe thoy bore 
der upon t! & River Niger, or elſe from their 
colour. This Country 1s now uſually called 
Senaga: and it hath in it many petty king- 
domes, as namely, Gnalata, Guinea, Mel, 
Tombutum, Gagos, Guberis, eAgades, ( anos, 
Caſena, Zegxe Q& £41 aran, Burnum, Gao a, 
N ubia, ec, Next to't eſe is the ſpacious Cr- 
ritory of the King of the e£rhropians, (who 
is 1 called Pretegian, and corruptly Preſter 
lohn) which kingdome is famous bo the long 
continuance of the Chriſtian Religion in it, 
which hath been kept _— them in a con- 
tinuall ſucceſſion,ever ſince the Apoſtles time, 
Theſs Chriſtians are commonly called Aby/- 
fines, but. more rightly Habaſſines, as eArias 


min T wdelenſis, Their dominion was anciently 


extended very farre through ea alſo. Thee 


have bordering on the Welt ſome few obſeurs 
kingdomes,as Adaniconge, and D” Angola : and 


toward the. Eaſt and South, Melinde, Dniloa, 


Mozambique, and Benamatapa. The chicks 
Iſlands that are.ſituate.neare 1t, are Madagaſ- 


| cur, the Canary-Iſlands, the Iſles of Cape Yerd, 
| and S.;7 homas jſland, lying direQly under the 


| v£ quator, 


Pon T. Africa hath.theſe things init conſi= 
drable, 1, Ft ts greater then. Europe, but leſſe 


' then Aſia, and ſſ inhabited, and civiliz:d then 


either, 2. It is bounded with the Sea on all fides, 
ſave only where it is conterminate with Afia, 
3. The principal regtons of it, are, Mauritania, 
_ AC... 
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Montanus obſerveth in the 1tinerary of Benja- 
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Numidia, Libya, Cyrenaica, Egypt,evd £thi- 
Opia. 4: The moſt famous kin s aretheſe, 


Morocco, Fer, Algier, and alſo that of Preſter 


John, or <f£thiopm, 5. The greateſt Monn- 
3$aines are, Atlas, and that other whence Nilus 
ſprongeth, 6. The principal rivers are Niger 
_ Nilus, which Ss 4 ws. to be the Do in 
the world, and as Diodotus Siculus affvmerh, 
encompaſſeth 700. Iſlands. 47. The principal 
Aterchandiſe of Afﬀricke, is Ivory, Civet, Gold, 
Cotton Wooll, Tewels, and certaine kinds of ſpices, 
as alſo Salt, Lions, Camels, &c. 

Aſia (lo called from e4ſa, the mother of 
Promethens, as the common received opinien 
is ; or elſe from a certaine Hero of that name, 
as Hippias in Euſtathins wil have it,at this day 
wholly in ſabjeRion to the great Turke, and 
the Perſian, as farre as to the Eaſt Indies, the 
greateſt part whereof is under the Kings of 
China and Pegs. But the more Northerne 
parts of Aſia are poſſeſſed by the 2uſcoviter, 
Tartarians, and thoſe that inhabtt the region 
of Cathaia. The principall Iſlands appertai- 
ning unto it,are Cyprs,and Rhodes in the Me- 
aterranean : and on the South fide, Sumatra, 
Zeilam, Tava Major and Minor, the Molncear 
and Philippine Iſlands, beſide Borneo, and al- 
moſt an infinite company of others. And on 
the Eaſt of it there lye the 7aporian Iſlands. 

Pont. That it onght to be written Stn, 
»ot Chinz, as owr Axther in this place, and com- 
wonly all other writers uſt to ave, appearet h 


mwavifeftly ont of Ptolomy, who nh. andy” eth 
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them The cight Table. alſo of Afiain 
Ptolomyes Geography, placeth the Scythians 
called Carhz, (which our . eAuthor calleth-the re- 


gion of Cathaia,) betwixt the manntaines Imavus 


«1d Emodus 3 and rhe region of the Sinzans a 


parg of it beyond the ſame Emodus and Ottoro 
cara, which are bills 3n:the Countrey of the Seres, 


and looking towards:the Southeaſt. $o that F can- 
vt but wonder that Matthzus Riccius 4 leſwite, 
in hzs Sinzan expedition ſhould take ſo much paines 
to prove, that the Kingdome of Cathaia,and of the 
Sinzans #5 all one. But it were eaſe, by cther and 
thoſe more proper arguments, and teſtimonies, 
(were this place convenient) to prove the comrary 


to this his aſſertion. 


Now as concerning Aſia, theſe things occurre 


1s it worth our obſervation. 1. That it t two- 


fold, Aſia Minor, and Major. 2. Aſia Minor, 
or the leſſer Aſia, is bounded on the Eaſt by the 
Euxine Seazonthe South by the river Euphrates; 
on the "Weſt by the Nediterranean, on the North 
by the K.gean Sea, 3. The principall countries 
it contained auciently, were theſe : Cilicia, Pam- 
philia, Caria, Lycia, Ionia, Lydia, Zola, 
Myſia, Bithynia, Paphlagonia, Cappadocia, 


'Calatia, Lycaonia, and Piſidia. 4. To the 
greater Aſia theſe regions .appertamed : Syria, 
_ -Armenia, Chaldaza, Arabia, Perſia, Tartaria, 
-Hircania,:Parthia,and India. 5: 1» both of them 
ithere are ſetled at this day theſe Empires ; namely, 
the Turkiſh, 'Perfian, Tartarian, Indian,' and. 
Sinenſian or Chinean. 6. T he<hiefe hills of note 


"it, are Taurus, Caucaſus, and Itnaus. 7. The 


principall 


principall rivers, Euphrates Ganges, and In- 
Fas. 8. T heir chiefs traſficks is, Goll, Pearl, 
Jewells, all kinde of Spices, Muske, Frankincenſe, 
EN e Amber, Silkes, Ivory, and Ele 
ants. © 

America, (fo called from Americus Veſbuc- 
exe, who firſt diſcovering it, gave it both 
name and bounds,) is terminated on the Eaſt 
fide, (on which it lookes toward Exrope and 
Africa ) by the Atlanticke Ocean : on the Welt 
with the Sea which they call, dl Zr, or rhe 
South Sea : on the South it is bounded with 
the Straits of Aſagellaxe. But as for the Northe 
erne parts cf it, they are not yet thoroughly 
diſcovered, or the limits thereof knowne; 
notwithſtanding the many adventures by Sea 
of our Countreymen, MF, Martin Frobiſter, 
and Mr, Tohn Davie, have given ſtrong argue 
ments of hope, that it is on that fide bounded 
by the frozen Sea, It containeth in it rheſe 
principall regions. Firſt on the North, that 


 countrey which the Spaniards call, Tierrade 


Labrador : after which followeth that which 
they call, Baccalearam Repia : then Nova 
Francia: after this Virginia; then Florida : next 
to this, Nova Hifpama, famous eſpecially for 
the City Mexico, and laſt of all the Kingdomes 
of Braſilia and Pery,which arc the moſt South- 
erne parts of all. There are alſo many adia- 
cent Iſlands : moſt of which lye in the Bay of 
Mexico, eaſtward from America : the moſt 
notable of which are (ba, and Hifpaniola, 
\baſides many other of lefſenote. © ny 
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In- | There are alſo many other parts of the 
le, | norld, wot yet thoroughly knowne or diſco- | 
"ſe, [vered, as namely thoſe Southerne coaſts whe r= 
le- | in ſtands Nova Gninea lying beyond the In- 
lan Sea, which whether it bean Iſland, or 
| oe a part of the maine Continent, is not yet 
Xi I diſcovered : and likewiſe that other tra& of 
the Southerne unknowne Continent, which is 
called Magellanica : as allo thoſe Northerne 
= of Exrope, Aſia, and America, which 
ve beene but latcly dete&ed by many of our 
th | Engliſh Navigatos, but not as yet tully 
lt» | fxrched into, ;- 


er fy Gnas [T. 


ea 

,, For the Circumference of the Earth, or of a 
Greater Circle : and of the Meaſare of a 

d Dezree. 


BAgT remaineth now that we ſpeake 
| PW ſomewhat of the circumference of 
al) the Earth, or of the greateſt circle 

4 GC in :t;the knowledge whercof isve- 

t | ry neceſfary, both for the ſtudy of Geography, as 
r | alfo for the cafier attaining to the Art of Navi- )/ 
$ | gation. And therefore,I hope,I ſhall not keme | 


impertinent,if I inſiſt ſomething the longer on 
this argument : eſpecially ſeeing that there 15 
f | great diverfity of opinion among the moſt 
t | learned Authors that are extant, concerning 
» | this matter;in ſo much that it is not yet detcr= 


mined, which of them we are to follow. 
| Ariſtotle 


CUM 
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Ariſtotle inthe end of his 24. booke de(xlvy 
affirmes - (and: that according: to the doctrine 
of the Marhematiciais, as himfelfe faith) that 


the circumference of the Earth is 400000, fur- 


longs. Cleomedes lib.1.reckons it to be 3000060, 
for he faith, that the Verticall Points of Zy{ 
machia and Syene, were obſerved by Scioterjs 
call Inſtruments, to be diftant/from each other 
the 15* part of the ſame 2feridiav, Now the 
diſtance betweene theſe two places: hee ſets: 
downe to bee 20000. furlongs : So thatif 
20000. . bee. multiplied by. t5: the whole wilt 


ariſe to 300000. Eratoſthenes (if we may be-: 


leeve $:rabo, Vitruvins, Pliny, and Cenſorinu) 
would have the whole compaſſ of the Earth 
to containe 252000. furlongs. To which 
number Hipparchis, as Pliny teſtifieth; added 
very neare 25000. more: Yet S:rabo as well 
in the end of his 24. booke of his Geography, 
as elſewhere, aftirmeth, rhat he uſed the fame 
meaſure that Eraroſthenes did © where he faith; 
that according to the'upinton of Hippa#chu, 
the whole quaritity of the Earth containeth 
252000. -farlongs ; which was the meafire 
delivered alfo by E ratoſthenes. Which opinion! 
of Erateſthenes is kconded alſo by that fabu- 
lous relation of Dionyſiodorus , recorded by 
Pliny, bib: >. cap. ult. where he faith, that there: 


was fonnd, inthe Sepulchre of Dz«ny/rodorms; | 


an Epiſtle written to rhe gods ; wherein was 
teſtified, that the Semidiameter of the Earth 
contained 4200, furlongs.. Which number be- 


ing multiplied- by 6. the Product will bee | 
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"Cleomedes relating:the obſervations of Era- 
nfthenes, and Poſidonins, maketh it to be ſome- 
what leſſe,, and that according to the doctrine. 


| of Eratoſthenes: to wit, 250000. turlongs.. 
For he plaecth Syene-and Alexandria under the - 
me Aferidian,Now Syene being ſituate dire=., 


lyunder the Tropicke of Caxcer,the Sun being 
then. in the Summer Solſtice, the'Gnomons 


no ſhadow atall. For confirmation of which, 


the experiment was made, by digging a deepe 
Well, which at that time of the yeare was. 
wholly enlightned on every part : as it is re- 

ed both by Ply, and alſo by. Strabo before 
Fin, But at Alexandria, when the Sunne is 1n. 


the. Summer Tropicke, the Gzomor is obſerved. 


tocaſt a ſhadow to the fiſticth partof the cir- 
cumference,on which it is erected to right an- 
ples,ſo that the top of the ſame,is the center of 
the circumference. Now the diſtance betwixt. 


Syene and Alexandria is commonly et downe: 


by Eratoſthenes, Pliny, and Strabo, to be 5000.. 
furlongs. If therefore 5000 be multiplied by: 
50. the whole will ariſe to 250000, whieh 1s. 
the number of furlongs aſſigned to the: cir= 
cumkerence of the whole carth by Eratoſthenes. 
Poſidonins, proceeding after another method,, 


though not unlike this, labours to prove the: 


whole circuit of the Earth to containe 240000 
furlongs. And firſt hee taketh for granted 


| (which is alſo acknowledged by Ptolomy,lib.5. 


cap. 3. eAlmageſt.) that Rhodes and Alexan- 
aria are ſituate under the ſame Meridian. Now 


that bright Star in the ern of 4rgo, (wan 
they 


—_— 


© ATretiffth Cui, 


- 144 


they call Canobas, and which never appeareth 
in Greece, which ſeemics to be the reaſon why 
Aratus maketh no mention of it t ) firſt begin- 
neth to appeare above the Horizon at Rhodes ; 
but 1t dot bat fringere Hbyizontem, juſt tou 
the Horizon, and fo upon the leaſt circumvo- 
lution of the heavens Ktteth againe : or elſe, 
as Proclus faith, is very hardly ene, unleſſe it 
be from ſome eminent place. But when you 
are at Alexandria, you may ex it very cleare 
above the Horizon: For when it is in the 14e- 
r345an, that 1s, at the higheſt elevation above 
the Horizon : it is elevated above the Horizon 
about the fourth part of a Signe : that is to fay, 
the fortiecighth part of the erid:-» that paſ 
Fth through Rhodes and Alexandria. The fame 
1s affirmed alſo by Proclus, if you read him 
thus : C anobum in Alexandria conſpicue cerni, 
quarta Circiter Signt portione ſupra Horizontem 
extante : as 1t ought tu be ; and not as 1t is cor- 
ruptly read, iz Alexandria _ non cermi, 
It is not ſene at all ; in ſtead of, It is Rene ve- 
ry phinely : «9a»; being crept into the text, 
crhaps in ſtead of wparje. Now the di- 
ance betwixt Rhodes and Alexandria is (et 
downe both by him, and Pliny, to bee 5000. 
furlongs : which being multiplied by forty 
_—_ the produc will be 240000. the number 
of furlongs agrecing to the meaſire of the 
Earths circumference, according to the opint- 
on of Poſfidonius. EY 
Ptolomy every where in his Geography as al- 


ſo Marinu Tyrins before him, have allowed 


but 
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but 500. furlongs to a degrec.in the greateſt 
circle on the earth; of which the whole cir- 
cumference containeth 36o. Þ that the whole 
compaſſe of the Earth, after this account,con- 
tiineth but 1 $0000. furlongs; And yet Strabo 
zffirmes in his /5b. 2: Geograph: that this mea- 
fie of the Earths circumference ſet downe by 
Prolomy, was both reccived by the Ancients; 
and alſo apptoved by Pofidomirs himfelte, 

So great is the difference of opinions, cons 
efrning the cumpaſk of the Earth : and yet is 
cvery one of the opinions grounded on the 
authority of great men. In this fo great diver- 
ity therefore, it is doubtfull whom we ſhould 
follow. And if you ſhould defire to know the 
cauſe. of all thel. diflenfions ;. even that alfo is 
altogether as vincertaine. Nonns, and Pexces 
rus would perſivade us, that certainly the fur- 
longs they uſed were not of the ſame quantity, 
Maxrolycus,and Philander conceive the diff=- 
tence of furlongs to riſe out of the diverſe 
meaſure of Paſes: And therefore Marrolycus 
takes great paines to reconcile them ; but un 
vaine i for they ſeeme not capable of any re- 
concilement. They tell us of diverſ kinds af 
Paks in uſe among the Ancients, It is true 5 
wee aſſent to them herein : but withall deſire 
fo heare of ſome diverſitic of furlongs al{o,ar 
a leaſt, of feet, The Greekes (as. I conceive) 
meafared not their furlongs by Paſes 4 but by 
feet, or rather T5 bpyyze: Now 3ppys 19 the 
meaſure of the extenſion of both the handa, 
togothor with the breaſt -— a — 
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to the O/mpian, confiſtingiof 600. Grecian, 


| ſixe feet, which : we commonly cal a fadome, 


and is a meaſnre infamiliar uſe with our Ma- 
riners, in ſounding the depth of the Sea, or 
other waters. This word notwithſtanding is 
tranſlated by many, a Paſe : but how 5 


' I leave it to learned men to judge, Xylang 


in his tranſlation of S:trabe, alwayes rendereth 
it, an Ell. In like manner a furlong is defined. 
by Herodotas, a very ancient Grecke Author,to 
conſiſt of 600, feet : the ſamealſo is affirmed 
by, Saides,; by much later then hee. Yet Hero 
Adechanicns (or at the leaſt his Scholiaſt) one, 
as I conceive, of the loweſt ranke of Ancient 
Writers,)will have a furlong to containe 100, 
fadomes; a fadome foure Cubits : a Cubit q 
foot _ _—_— - —_— foure digits: But 
ou will , that Cenſorings prof 
* three Grerall hides of farlongs : the fr 
of which is the /ratian,confiſting of 625. feet : 
which he would have us underſtand to be that 
which is' commonly uſed in-meaſtiring the 
Earth. The ſecond is the Ohympian : contai- 
r#1g 600, feet: and the third and laſt is the 
Pythean, eonfilting of 1009, feet. But to let 
paſſe this later, if wee doe .but looke. more 


nearely into.the matter, we {hall find the 7t4- 
Han and Ohwpian: furlongs, howſoever they 
differ in names, yet to be no other but the ſel 
fame thing.. For the 7ralian furlong, which 
containeth 625. Romane feete, (according as 
Pliny teſtrheth, in his cond booke and twen- 
tic third Chapter) will-bee found to be equall 
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fecte. For 600. Grecian feet, are equall to 625. 
Romiane : for as much as the Grerian foote ex- 
cceds the Romane by a twenty fourth part : as 
much as is the difference betwixt 600. and: 
$25. wy 4 
Amotigt theſe ſo great diverſitics of opini= 
ons, It us give our canjeurealſo, both what 


may be the cauſe of fo great diſagreement; arid 


alſo which of them we may moſt faftly follow: 
We will therefore paſſe by AriFotle; whoſe af- 
{rtion 1s only defended by a great name. And 
for (leamedes his opinion, of the Earths being 
in are 7 200000. furlongs;we ſhould ſcaric 
VOUC 

alſo had taken notice of the ſame; as of a po = 
tion not altogether difllowed in his time. Let 
us therefore examine Eratofthenes, ind Poſde- 
%5; whoſe opinions keme to be grounded on 
more certaine foundations, The cauſe there- 
fore of their diſagreement I conceive to bee; 
in that neither of them had meaſuped exactly 
the diſtances of thoſe places which they layd 
downe to worke on, but tooke then upon. 
truſt, from the comiman received teport of 
Travailers : faye only that of thetwoz Poſido- 
mw 1s the more extravagant. Whereas on the 
contrary Prolompy grounded his opinion on the 
diſtances of places exactly meaſured; as him- 
fie affirmech ; when he faith: Thar the la- 
titude of the knowne parts of the world js 
79. degrees, and 45.-gminutes, . Or ſappoſitg 
it to be full 80, degrees ; it will then contains 


| 49000, firlongs, allowing for cvery degree 
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*ting downe the diſtance betwixt Rhodes and 


- being grounded upon the more exa@ and c- 


_ to be thirty {:xe degrees, And hee _— 


five hundred furlongs : as by mcafiring the 
_ of places exactly, wee have found it 
fo DE, 

But Eratoſthenes 15 much taxed by Hippay- 
chus for his ſtrange miſtakes and groſle 1gno- 
rance in ſetting downe the diſtances of 

laces : as Strabo teſtifieth in his firſt booke, 
For hee reckons betwixt eAlexandria and 
Carthage above 13000, furlongs , whereas 
(faith Srrabo) it is not above gooo. So 
likewiſe Poſidonims is to bee blamed, for ſet- 


Alexandria to bee 5000, furlongs, and that 
from the relation of Mariners, whereas ſome 
of them would have it to bee but 4000. and 
others 5000. as Eratoſthenes confeſieth in 
S$trabo : ' but addeth moreover, that hee him- 
ſlfe had found by Sciotericall inſtruments, 
that it was but 3750. And Strabo would 
have it to bee fomerhing leſk then that, 
namely 3640. furlongs. So that hence wee 
may fafely conclude, that Prolomies opinion, 


curate dimenſions of diſtances, ( as hunſilt: 
profeſeth,) muſt neceſſarily come nearer the 
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truth then the reſt, 

But Franciſcus  Manrolycus, eAbbat of 
Meſſava, whiles he goes about to defend Pr 
fcdonius againſt Þrolomy, is overtaken him 
in an <crrour, before hee is aware; Fort ht 
faſpeteth the truth of Prolomies allignment 
of the latitude of Rhodes, which he ſets down. 


WV Wm", tf = ws os my (re ol Welm arg dS twaosco T7. ao ads GQxac-_=-ce©s>mqS Aww oa _umuSTa ca _ oy PAC 


WIIRa 


' Caleſtiall and T erreftriall Globe, 


kth us, that certainly the numbers in his 
Geographicall tables are corrupted ; which, 
we confeſ,1is molt certaine. Bur in the meane 
time let us ſte how he proves them to be fo, in 
this latitude of Rhodes, Poſidonins ({aith he) 
out of his owne obſ:rvations, ſtteth downe 
the latitude of ir ro bee thirtie eight degrees 
and an halfe : unleſſe that Pro/2ny bee out al- 
þ 1n deſigning - the laritude of Alexanaria 
which Maxrolycas thinkes cannot poſſibly 
be, But we athrme on the contrary ſide, that 
Frolomy himfclfc is againſt this latitude, not 
ondly 1n his Geographicall bookes, :but alfo 
in- diverſe places throughout the A/mageſt 
ao, and eſpecially in the /b.. 2. cap. 6. where 
heftts downe the fame latitude for Rhodes,that 
he hath in his: Geography : adding moreover 
the quantity of the longeſt day, and alſo what 
manner of ſhadowes the Gnomons caſt, both 
when the Suns in the--£quinoRiall, as alſo 
inthe Trapickes : all which doe plainly prove 
the ſame, He alſo very often hath the fame lati- 
tude of it in his Planiſphzre : unlefſe you will 
fay, that either Maſſes the Arabian, in tranſla- 
ting it into Arabicke, or clſc Rydlphus Bru- 
$en{;s,who tranſlated the fame againe out of A- 
rabicke into Latine, have deceived us. Hither- 
to therefore we ſtand on equall tearmes. But 
he proceeds,and faith, thatthis opinion of Poſi- 
dns is favoured alſo by Proclus,and the obſer- 
vations of Exdoxus Cnidis delivered by Stra- 
bo. Let us therefore ſee what all this is. Poſido- 
mus (faith $77abo) reports, that himſelfe being 
M ; {>mc- 
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ſometime in a City diſtant fromthe Gaditaze 
Straits 400. furlongs, ſaw from the top of an 
high houſe a certaine Starre, which he tooke 
to bee Canobns : and thoſ that went thenee 
more Southward from 'Spaine, conſeſſe that 
they faw it alſo plainely. Now the Towee 

mans, out of which Exdoxxs is {aid to have 
ene Canobrs, is not much higher then the 
other buildings. But Czidzs is in the fams 
Climate with Rhodes , as is alſo the Gads, 
with the Seca coaſts adjoyning. Thus Stray, 
But what dcth he conclude hence againſt Pte 
lomy ? That Canobus may be feenie in { rides ? 
Wee deny it not, Or that (ds is in tht 
Rhoazan Climate ? Prolomy acknowhedgeth as 
much : for hee makes it to have not above 36 

. 15. mM, of latitude, in the fifth bookeof 


Is Geography, But is not Prelomy out alſo | 


in aſſigning the latitude of Ch5dis ? That 
the latitude of Rhodes is no greater then Pto- 
lomy hath ſet it, may be proved even out of 
Proclas himielte : for he makes the loggers day 
at Rhodes to be 14. houres and an halfe. And 
Prolomy will have the fame to bee cquall both 


at Rhodes, and Cmdus, And to this aſſenteth | 


Strabo likewiſe, fave onely that in one place 


he ſets ir downe to be but 14. houres bare : 6 | 


that by this reckoning it ſhould have IM 


latitude, Now Proclxs his words are theſe. þ 


In the Horizon of Rhodes (faith hee ) the Sum? 


mer Trop1que is divided by the. Horizon iti | 
Auch fort,. as that if the whole circle bee divi- | 
ded into forty eight parts, twenty nine of the. | 


fame 
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ſame doe appeare above the Horizon, and 19. 
lye hid under the Earth. Out of which divi- 
fon it followes, that the longeſt day at Rhodes 
muſt be 14.e£quinoQiall houres and an haltfe, 
and the ſhorteſt night,s. and an halfe, Thus he; 
1 doe nor deny, but that Pofidowine his ſetting 
downe of the quantity of the portion of the 
Meridian intercepted betwixt the verticall 
point of Rhozes and Alexandria, might deceive 
Pliny, Proclgs, and ethers. Yet eAlfraganus 
draweth his fecvnd Climate through ( yprm 
and Rhodes, and maketh it to have:the longeſt 
day of 14. hore and an halfe, and in latitude 
36, gr. two thirds. So that here is but very 
ſnall difference betwixt him and Prolomy. And 
even Mawrolyens himfclte, when in his Coſmo- 
graphicall Dialogues he numbreth up the Pa- 


' rallels, hee maketh that which paſfeth through 


Rhodes to have 36. gr. and a twelfth of lati- 
tude : herein differing ſomething with the 
moſt from Poſidonins. Eratoſthenes his obſer= 
vations alfo doe very much contradi&t Poſido- 


| #ius. For Eratoſtbenes faith, that hee found by 


Sciotericall Gnomons, that the diſtance be- 


 twixt Ahodes and Alexandria was 3750. fur- 
longs. But let us examine this a little better. 
The difffrence of latitude betwixt theſe two. 
| places he found Scioterically,after his manner, 


tobe ſomething mare than 5. degrees. And to- 
this difftrence, (according ro.his aflumed mea- 
fire of the compaſſe of the Earth, wherein he 


' | allowes 700. furlongs. to a degree) hee attri= 
- | butes. 3650. furlongs. Neither is there any 
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other way of working by Eciotericall inſtru. 


Cuar,l, | 


ments (that I knaw) in finding out the di. 
ſtance of furlongs betwixt two places ; unleſk 
we firſt know the number of furlongs agree- 
ing either to the whole circumference of the 
Earth,or elſe to the part of it alligned, Let us 
now ſe if we can oy_ out of the obſervati- 
ons of Eratoſthenes himſelfe, that neither Poſe. 
donixs his opinion concerning the meaſure of 
the Earths circumference, much leſſe Eraroſt- 
benes his owne can be defended. And here we 
ſhall not examine his obſervation of the diff 
rence of latitude betwixt eLlexaxaria and 
Syenz, that ſo we might prove out of his own 
aſſumptions, that the whole compaſle of the 
Earth cannot be above 241610. furlones : as it 
is demonſtrated by Petrus Nonias, in his /ib.2, 
cap.18. De Navigatione. Neither doe ween- 
quire, how truely hee hath fet downe the di- 
ſtance of thee two places to beg 5000, fur- 
longs : whereas So/inus reckoneth nor from 
the very Ocean to Mere above 620, miles, 
which are but 4960. furlongs. Npw Mere 
1s a great deale farther than Syexe. - Neither 
will we queſtion him at all, concerning the 
ſmall difference that-is betwixt him and Pliny, 
who reckons from the Iſland 'Elephantina 
(which is 3, miles below the laſt Catara&,and | 


s# *< 4 + 


WILILA 


FLIAA 


y Celeftiall and Terreſtrial Globe. 


we require to be granted us ; Which is : that 
looke how great a ſpace the Sunnes Diame- 
ter taketh up in his Orbe ; . for the like ſpace 
on the Terreſtrial Globe ſhall the Gnomons be 
without any ſhadow at all, while the Sunne 


is in their Zenith, Which if it be granted, (as 


it is freely confeſſed by Poſidonixes in Cleome- 
ds,) we have then gotten the victory; | 
Now it is affirmed by Erarsſthenes, that the 
Sunne being in the beginning of Cancer, and 
ſo dire&ly in their yerticall point at Syere ; 
both there,and for 3000. furlongs round about, 
the Gzomons Caſt no ſhadow at all, Let us now 
therefore ſee, how great a part of his Orbe 


the Sunnes Diameter doth ſubtend, For by 
this meanes, if this poſition of Eratoſthenes, 
which wee have now ſet downs, bee true z, 


we may eaſily finde out by it the whole cir- 


cuit of the Earth, Firmicus Maternus makes 


the Diameter both of the Sun and Moone to 
be,no leſſe then a whole degree. But he is too 


farre from the truth : and afſigneth a greater 


quantity, either then he ought, or wee deſire. 
The «Egyptians found by Hydroſcopicall 
inſtruments, that the Diameter of the Sunne 
takes up the Seven hundred aad fifricth part of 
tis Orbe. So thar if 300. furlongs on Earth 
anſwex to the ven hundred and fiftieth part 
of the whole circumference of the fame : the 
whole c1rcnit of it then will bee bat 225000. 


furlongs. The fabricke and uſe of this in-- 


ſtrument is ſet downe by Proclus in his cap. 3. 
Defennation, Aftronomi, And Theomalſo mm 
— muc 
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much of it in his Commentaries upon the 5, 
lib. Almageſt. Polo. as alſo doth Manrolycus 
in his third Dialog. Coſmograph. But theſe 
kindes of obfervations are not approved of 
by Prolomy, And Theon alſo, and Proclas 
demonſtrats th:m to bee obnoxious to much 
errour. And therefore we examine the matter 
yet alittle further. | 

Ariftarchus Samins, (as he is cited by Archi- 
»edes) affirmed, that the Suns apparent Dia- 
meter taketh up the ſeven hnndred and fiftieth 
part of the Zodiaque,that is to ſay,zo.minutes; 
and is equall to the fete Diameter of the 


Moon : as he hath it (as I remember) in the 5, 
and 8. Propoſitions vf his booke De magnitnd. 
& diſtant. Solis & Lime. The fame was the 
-Opinion alſo of Archimedes himſelfe. But in 
the meane time I cannot free my ſelte of a cer- 
taine ſcruple caſt in my way,by another ſuppo- 
ſition of the ſame Aritarchrs, in the very ſame 
booke, where he would have the Diameter of 
the Moone to bee 2. degrees. Archimedes allo 
ont of his owne obſervations by Dioptricall | 
inſtruments, hath defined the Suns Diameter | * 
to bee greater then the 200th part of a _ 
angle,that 1s to ſay ,27. minures : yet leſſe then 
the 164*d part of a right angle, which is 33. 
minutes. Buthe himflE confeſfth, that there 
is no H great credit to be given to ſuch hike | 


* obſervations, as arc made by theſe Dioptricall | 
< inſtruments, as by them to.bec able exactly to | 


find out the Diameter of the Surme or Moone : | 
ecing that neirher the ſight, nor the hand, nor | 
v - yet > 
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obfer vations ate to be made, can be every way 
ſo exa& qd fure, as not to faile, Prolomy by 
the fame Dioptricall iriſtrumemts, as alſo by 
the mariher of Eclipfes , fotnid the Diame- 
ter of the Sun to containe 30, m. 26. ſec. and 
to be cquall to the apparent Dianeter of the 
Moone, when the Is at the greateſt diſtance 
from the catth, which is,at tlie fift Moone, and 
it Conjun&ion with the Sutine, Now whier- 
$ he woiild have this magriitude to bee con- 

antly the fate, and invariable : Prochus ap- 
proves not of him herein, as appeares in his 
3. cap. Deſignation. eAſtrowm. being hereto 
induced by the authority of Sofigenes a Peripa- 
teticke : wl:o in thoſe books of his, which 
ke intituleth, De revolationibies hath obſerved, 
that in the Eclipſes of* the Sun, there is ſume- 
times a certaine little ting or citcle of the Sun 
to be perceived enlightned, and appearing 
plinely oh all fides round about the body of 


\ the Moohe, Which if it be triie, it is impoſe 


ſible then, that the appatetit magnitude of the 
Stintie ſhould bee at all times equall to that of 
the Moone iti their Conjun&ions and oppoſi- 
tiotis. And this is the cauſe perhaps, that thoſe 
that have cortic after Prolowy, have endeavonr- 


ed to examine theſe things more accurately. 
{ And firſt of all Albarzwi found the Diameter 


- 


of the Sure, when bewas in the Apogeiim 
& his Ececntricke;to be 31. tn. 20. ee. which 
is the ame with Protormres obſervation ; but in 
the Prrigayin, to be 33. m. 40, ſe, But (- 


pernicus 
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pernicus went yet further, and found the Dia- 
meter of the Sunne, when he was in his great- 
eſt diſtance from the Earth,to be 31.m. 48. ſc. 
and when he is nearelt of all, to be 33. m.54. 
ſc. Now therefore if. we worke upon this 
ground herc laid before-us, and take the Dia- 
meter to be 32, m. it-will then follow, that if 
300. fixlongs anfwere to 32. minutes, the 


whole circuite of the Earth will bee but Þ 


502500, furlongs : which falls ſhort of that 
meaſire which Poſidonizes hath ſet downe, but 
much more cf that which Eratofthenes hath 
delivered, And thus much have we thought 
good to fay (with all due reverence to the 
judgements of learned Authors) in examina- 
tion of thoſe things, which have been deliver- 


ed by the Greckes, concerning the meaſure of | 


the Earths circumference, . 
The way of meaſuring uſed here with us, is 


by Miles, and Leagues : of the former whereof | 
Go. and of the later 20. anſwering to a degree. | 
So that the circumference of the Earth, con- | 


taincth 21600. Engliſh Miles ; which alfo 


agrees exatHy with that of Pro/omy, For we | 
find our Engliſh foot to be juſt equall with | 
the Grecian, by comparing it with the Grecian | 
foot, which Agricola, and others have deli- | 
vercd unto us, out of their monuments ofan- | 
tiquity. Now one of our Miles containeth | 
5000. feet of our Engliſh meaſure : and a fur- þ 
long 600. Grecian feet, Now if you multiply | 
the meaſure of a furlong by 500, (for ſo many | 
furlongs doth Ptolemy allot toa degree) and | 
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ſo likewiſe the meaſure of a Mile, which is 
5000, feet, by 60, (which is alſo the number 
of miles that we reckon for a degree, )they will 
both produce the fame number of feet, viz. 

00000. So that from theſe grounds we may 


certainly conclude, that the common compu- 


tation received among our Mariners, doth a- 


| greemoſt exatly with that of Prolomy, 


The J7talians alſo make 60. miles to be the 
meaſure ofa degree : but their meaſure is fome- 
thing leſk then Prolomies, The Germans reck» 
on 15. . miles to adegree : one of their miles 


containing 4. /taliax : fo that this reckoning 


of theirs falls juſt as much ſhort of Prolomyes, 


as the Jralian doth. For according to their - 
| computation, a degree containeth not above 


480, furlongs, every 7talian Mile conſiſting 
but of 8, furlongs : (unleſſe perhaps you rather 
approve of Polybirs his opinion, who, (as he 
is cited by Srrabo,)over and above 8, furlongs 
will have 2, P/zthra, which is the third part'o 
a furlong, to be added toevery mile: which 
is the juſt meaſure of our Engliſh mile.) Yer 
Appian fairh that 15. Germane miles, are as 
much, as 60. Italian : and 60. Italian miles 
containe 4$0, furlongs : which is leſk then 
Prolomies meaſure by 20, furlongs;which make 
up two Italian miles, and an halfe. 

The Spaniards reckon to a degree, fome of 
them 16, leagues and two third parts : and 
fome ſeventeene and an halfe. But how their 
meaſure ſtands, compared with the Grecian 
furlongs, or with the Eugliſh, Italian, or Ger- 

man 
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A Treatiſe ofthe 
mane nules, I have not yet certainely learned, 
Yet Nonps ſeemeth to equall the Spaniſh 
league with the Schznus,or Paraſanga + which 
if it beſo, then thoſe that allow 16. leagues and 
2.thirds to a groove the ame meaſure that 
Ptolomy hath delivered : but thoſe that allow 
17. and an halfe,make it ſomewhat too large. 

It only now remaineth to:ſee, what 1s the 
doctrine of the Arahians concerning this mat: 
ter, Of which the moſt ancient have aſſigned 
to the whole circumference of the Earth; | * 
24000. Miles, or $8006. Paraſange : fo that | 
after this computation,a Degree mult containe 
66. Miles, with two third parts. And this | | 
meaſure is uſed by Alhezenwe, in the end of his | * 
booke, De Crepp/calr. Alfrag anus , and jome | 
of the later Arabicke writers, ſince Alyawoy: | *© 
time, do generally account 20400. Miles tobe | 
the juſt meaſure of the Terreſtrial Globe : So 
that one degree containethyby this reckoning, | 

6. Miles and a third part. And it is reported | 

Abilfedea, in the beginning of his Geogre Þ 
phy, how that by the command of e4lmano, | 
King of the Arabians, or Caliph of Babylmn | 
there were certaine men employed, who | 
ſhould obſerve in the plaine field of Simgar and | 
the adjoyging Sea coaſts, (meaning the places Þ 
In a dire line toward the Pole,) how many þ 

miles anſwered to a degree : and that they F 
found, by juſt computation, that in going the | 
Tpace of one degree, there were ſpent fill 56: | 
miles without any. frations, and fometime 
56. miles, and athid part which make up | 
. 133 N 
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1333. Cubits, with two Thirds. But now 
what proportion the Arabias Mile beareth to 
ours, or the 7ralian, or Germane Milc,is not fo 
caſie to determine. Yet I conjecture 1t cannot 
be lefſe than tenne fuirlongs. The Paraſange 
(as Iacobis (hriſtmannus tells us, out of Abs/- 


fedea, that great Arabian Geographer) contai- 


heth three Arabian Miles, according to the 
dofrine both of the Ancient, and Moderne 
Writers among them. Now aParaſanga (as 
it appeares plainely out of Herodotms, Xenophon, 

\ containeth thirtie furlongs : 6 
that by this account every mile muſt compre- 


| hend tenne firlongs. And for confirmation of 


this we may obſerve, that among the Greekes 


| there were two kings of Cubits in uſc-the one, 


| thecommon or ordinary Cubit,which contai- 


' ned two foot and an halfe of Grecian meafare, 
' or twenty foure digits, of which fixteene 


went to a foot, The other was the Kings Cu- 


| bit, in uſe among the Perſians: which was 
| greater than the common Cubit by three fin- 
| gers breadth. Now Aifragan affirmeth,that 
| the Arabian mile contained 4000. Cubits, ac- 
| cording to the ordinary meaſure. So that if 
| this Cubit be cquall to the Grecian Cubit, ons 
| of their miles will thencontaine 6000, Gre- 
| cian feet, which make up teane fixlongs, Now 


TIENES PECIS nba ik > y 
roars 27d " TIT ne RS. AO A 


Whereas the Paraſanga is reckoned by ſome to 


containe 40. furlongs, and by others 60. yet 
no body allotteth to it leſſe then 30. with 
which later account if we ſhould, with Hero- 


oe 


dry, X, enophon, and others,relt our klves con- 


tented 
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tented (neither indeed is it our intention te 
ſtand long in diſputing, whether or no in di- 
verſe places the meaſure of the Paraſanga were 
alſo diff:zrent, as Strabo ſeemes to thinke, who 
obſerved the very fame diffxrence in the Egyp- 
tians Schenm, when as being conveighed on 
the River Ni/#s from one City to ariother, he 
obſerved that the Egyptians in diverſe places, 
uſed-diverſe meaſures of their Schame : ) I fay, 
if we ſhould reſt upon their determination, 
who aſligne but 3o. furlongs toa Paraſanga; 
then one of the Arabian miles will containe 
tenne furlongs at the leaſt, Which conjc- 
Aures if they be true, we cannot then aſſent to 
thoſe learned men, P. Nonins, and Iacobys 
Chriſtmannas,who will have the Afabian Mile 
to be all one with the I1ta/zar. 

- Inthis fo great diverſity of opinions, con- 
ccrning the true meaſure of the Earths circum- 
ference, let it be free for every man to follow 
whom ſoever he pleaſe, Yet were it not that the 
later Arabiavs doe countermand us, by propo- 
{ing tous their Poſitions, which they averreto 
have beene grounded upon moſt certaine and 
exa& menſurations of the diſtances of places ; 
we ſhould not doubt to preferre Prolomies opt 
nion before the reft. And for your better ſatis- 
faction, I will here propok unto your view # 
liſt of all thoſe opinions, which carry in them | 
any ſheyy of probability, 
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PoNT. For phe finding out ef the circumfe- 


rence or Circa of the Terreltriall Globe, theſe 
Hypotheſes are firit ro bee laid downe for a 
ground, 1. That the greateſt circle in the Earth, 
as well as in the Heavens, 75 to bee divided into 
360, parts, or degrees. 2.'That one of theſe de- 
grees doth containe 500. furlengs, or 62500. Ro- 
mane paſes, and 60. Engliſh miles, 3. That 
8, furlougs, and a third part make an Engliſh 
Ate, pete 
Theſe thin S$ betn rYeſwu 0 ed we 24 wmultt- 
ply 360, aecprees { - YA 44; wy which _ the 
produtt will.be 21600. Engliſh miles. Or if you 
eeltaply 360. degrees, by 500, furlongs ; the 
whole will be 1 80000, fwurlongs, which is the meas 
{tre of the circumference of the Earth. 

So likewiſe if 360. be multiplied by 15, the 
whole will be 5 400. Germane mites : and if the 


number of the degrees be multiplied by 25. there © 


nel ariſe gooo. French miles. All winch may 
be thus expreſſ edin a T able. 


q I5. Germane Ep 4O0OO. 
A de N60. [talian Miles, each\ 1 000 { of 
gree con-<\6O. Engliſh >0.n ere <1990. 
taineth 25. French rally E 


. 175 Spaniſh | 2400. 
In like manner the ('ircumference of the Earth 
may as eaſily tee fonnd out by any of the fixed 
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We take any two places which are ſituate under 
the ſame Meridian, and the diftences 1y avight 


line exattly knowne, ſo that in both places the 


Meridian. Altifude of the ſame Star be gertain- 
ly knowne- alſo + the difference of its Altitude will 
L the number of degrees of diſtance betwixt the 
ſame places. Wherefore ſecing it 1s certainly 
knowne, 4s we have already ſaid, how many miles 
anſwer to a degree, it ts very eafie then to gather; 


how many mules the circumference of. the whole 


Earth i alſo, As for example : ſuppoſe London 
and Edenburgh i Scotland to be under the ſame 
Meridian, ju Elevation of the Pole at Lon 
don to be 52. degrees, and at Edenburgh56. 

r. 20, m, . Now if you ſubſtra#t the leſſer nim- 

er, which i 52. from the greater, 56. gr. 20. 
m. the difference Will bee 4. gr..30.'m. which be- 


ing reſolved into minates, it will be found to bee, 


260. the diſtance of miles betwixt London and 
Edenburgh. Therefore wee muſt now ſay, that 
4 4. gr. 20. .:45 to 260, miles,; ſ0 1 360. dt- 
grees to 21600. Engliſh A .- 
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Starres, @ the Virgins Spike, or the like. For if © 
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| Of the V ſe of Globes, © 


Sg 242 Itherto wee have ſpoken of the 
AS! Ih $/ebe it ſelfe, together with its 

A dimenſions, circles, and other 
NY inſtruments neceflarily belong» 
Re ing thereto. It rethaineth now 
7. ® that wecome tothe practiſe of 
it, and declare its ſeverall uſes, And firſt of all 
1t 1s very nectffary for the practiſe both of 
Aſtronomy, Geography, and alſo the Art of 
; Navigation. For. by ir there 1s an cafie ani 
ready way laid downe, for the finding otit 

both of the place of the Sun, the Longitudes, 
Latitudes, and'Poſitions of places, the length 

of dayes and houres ; as alſe for the finding of 

the Longitude, Latitude, Þ eclination, Aſcen- 

ſion both Right and Oblique, the Amplitude 

of the riſing and ſetting of the Sunne and 

Starres, together with almoſt an infinite num- 

ber of other like things. Of the chiefe of all 

which wee intend +here bricfely to diſcourſe, 

omitting the enutfieration of them all, as bc- 

ing tedious and not ſutable to the brevity we 

intend, Now that all theſe things may be per- 

formed farre more accurately, by the helpe of 

numbers, 
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mmbers , and: the doctrine of Triangles , 
Phities, and S phizricall bodies,is a thing yery 
= 'knowne *to* Goſs that are acquainted 


With the Mathematickes. But'this way. of 


proceeding, beſides chat it is very tedious and 
prolixe, fo lilewife' doth it require great pra- 
aif: in the Mathematickes. . But the fame 
things may be found out readily and caſily by 
the helpe of the G/obe,with little or nd kno\= 
ledge of the Mathematickes at all. 
| PonT. For the better underſtanding of thoſe 
things which ſhall be ſpoken hereafter, there are 
two things eſpecially to bee prenuſed': the firſt 
whereof 1s, concerning the poſition of the Globe, 
an1 the other (limates, Now touching the poſs 
ron of the Globe, you are firſt of all to take care 
"that it be plate perpendicularly ro the trae Ho- 
"7iz08, 2. That the diſtinflton of the Windes an- 
ſwer direftly to the windes of the reall Horizon, 


that ſo ths Ekſt on your materiall Globe, may 


' looke '"direBily toward the true Eaſt of the World. 
' For which pur poſe eſpecially there is uſually placed 
a Nautical COpas in bo bittome of the Grate, 
When you have thus placed your Globe, ſo that 
I may be turned about any way at pleaſure, yet ſo 
thut the baſtor foot be uot moved out of its place, 
the next "thilYy "that is to be enquired after , ts the 
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latirude of 'the place wherein you live & which ac- 


cording as it is gr-ater, 'or Jeſſe, you muſt elevate 
the Pole of your Globe above the Horizon propor- 
"Tronably.” As-for example, if the latitude be 50. 
FI, or 52, grad. or more, or leſſe Northwardgthen 


wuſt you elzyate the Articke Pole juft ſo many 
-” m_ 7 degrees 


»” 


—— 
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tegrees above the Horizon. eAnud ſo likewiſeif 
ihe latitude be Seutherne, you muſt doe the like 9 
he Antarticke cr South *Pole, But under t 
&/E quator, where there is no latitude at all, both 
the Poles wut be placed in the very Horizon, at 
opp ſite points. q 
+ 2. eA Climate ts a ſpace of the habitable 
parts of the E arth, comprehended betwixt two 
circles parallel to the eAquatcr, in which ſpace 
there ts balfe an houres difference m the longeſt 
day. Now thoſe that inhabite under the /£ qua- 
tor have a perpetuall Xquinoxe, for the day with 
them % alwayes twelve hogres long, and the night 
as much. But as their (itmation t removed 
from the MX quinoltiall nearer to either (Pole, the 
farther they are from the e/Equinettiall, the grea- 
ter 5s the inequality of the e-Artificiall day and 
night : out of which variation of Artificial daies, 
the diverſity of Climates alſo 15 taken and diſtin- 
guiſhed. For whereſoever this difference amount- 


eth to balfe an houre, there preſeptly beginnes 
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another Climate. . Now the ancient;Geographers | © 


conſtituted in every Clime- three Parallels , of 


which the two outwardmoſt, namely.the firſt and 


the third, do comprehend and terminate every Cli- 
mate : and the ſec:nd drvideth it in the mid yy 
that the proportion betwixt the Clime and.the 
Parallels was T wple ; for the (limes, as wet 
haze ſaid, were aiftant frem each other hate 
an houres ſpace in the length of the day, but 
" Parallels were diſtinguiſhed by quarters of an 
Ore, £ | 
New as cencerning the number of (' —_—_ 
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The Ancients at firſt reckonedbut ſeven, but 
Ptolomy in hm, Tables of eAfcenfions , in the 
2. lib. May. Conſtruction. ackymstedgeth nives 
allof which derived their names from ſome emi- 
nent place, erther hill or river; futnate in the mi 
of the {ard Climate. The firſt Clime toward the 
Arliicke- Pole, 6cginmng_from the equator, 
. they called. ]Mayeroes, becauſe the nuagt of this 
Climat rapweth through Nero& ovhich is an 7ſland 
in Africke encompaſſed about with the river Ni- 
lus, where the, longeſt-day 5 thirteene howres :' in 


the bevinning therefore of this (lim it muſt bee 


4 houres dong. Cn the oppoſite part-of-the e 


12? 


-qnazor, the-firſt Sontherne Climate may. in like 
: manner” bte called, Antidjamerocs... Ext theſe 
\ other (limes. were not conflituted neither by Pto- 


lomy, #r xy of the ancient Geographers, Let 


by the like reaſon that-part of. the zartd alſo ma 


4 well be diſtributed into. Climats, reſerving the 


» ſame names that the Northerae Clites are kyown 


by, and\ancly\ adeing_to thera. the prepoſition arn, 
*hich ſrguefies as much a,O ppoſite,or over againſt. 
eAnd «A, the Scheme -of them all will. be thus. 


| Nirtherne -Glituates,, Southerue (limates. 


1, Diameroes. : x, Antidiamerocs, 


GE :- Dinſyences:.. Is AY Antidiaſyenes. 
. 3, Dialexandrias. 3. \ Antidialexandrias. 


4. Diarhodu.: -4, Antidiarhodu. 
5. Diarhomes. 5. Antidiarhomes. 
,.6, Diapontu: '.7 6. Antidiapontu. 


. +. Diaboriſthenes. 7. Antidiaboriſthenes, 


- 8. Diabritanias. 8. Antidiabritanias. 


a 9. Diatanaidos. 9, Antidiatanaidos. 
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"Yep ſome there" are; that tbe w0n wor'-approve of 
PRs diſtintion of -Glimates arnong whos is Toh, 
Gigas, #7 his \ibc'=. - Syſtem! Geograph. cap.'2, 
-probl. 12: "ard Corbi. they alleatlge are theſe, 
1. Becauſe of rear inequality"; in ſa m_ 
"that" the ious wet oh 1iÞ ts above 470. En 
Tifh miles, where the = of all 18 ſearce ami 
"2. Betliuſe th that 'the encreaſe of hdoares -u5 bao 
" weuke ground to build pon, auld of \mo-great uſt : 

; ym it 1s as eaſpe to enquire out the length of the 
, as the nuncher of the\Climare; eAnd there- 
E— de riinkes; # mere farre better, that every 
here” were equally diſtinguiſped by tenne 

ces into nine Climates.' So that the firſt Cli- 
Net ®ſhould begin 'at the Aiqminottinll, and end 
-Oxbere the levat on of the Pol# #5 tenne gr. which 
- hight bee called,” the -&thiopiati( fimate. The 
ſecond ſhonild veath "tothe 2.0: pr. and —_ bee 
" aged" the Arabnn (lime: becauſe th at part of 
"Arabia Felix 3s Prudte therein. The third ſhould 
Peach ro'they©.\gF% and be caldou rhe e>Sgyprian. 
The fearththe Syrian, endiny arthe qo. 87 The 
fifth the Ttalian,to the 50.99;The 6: the _ liſh, 
2 Germiane, extending: fo thr'60. gr; + ſe 
venth the \Shecian, or Lapland Climate, — 
Ing 'to the 70-' gr. The eighth, the Frozen Cli- 
mate, ending at' the” 80. or. and the "ninth and 
Laſt the Pol 'C limate, reaching #6 'th2 Poleit 
feife. 
So likewiſe the ſame Methid wighe be obſer- 
wed oz the 'ogher ſide of the /Equinotiall : and 
then by this meanes each Hemiſphere ſhould have 

: wie C —} hereof ſeven would be comvent 
ent 
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Parallels might paſſe” 
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Zeilan ia the firſt,; and Joof the reſt 
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How 4 0 flude the, Tor ituge, Latitude, Dl- 
\ eſtance;, Ad of Ah of Poſi-ton,. or ſitua- 

tioz of any place expreſſed 1nthe Terre- 
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14%.A H: !Ancient Geograpbers from.Proe 
138; [522 /cmirs time downeward,, recken. 
12 FR) the longitude of places: from the 
neg73WR Meridigan which paſſech through 
"the Rortunate ifland: >  whichatethe faumethat 
are noi called the Canary Iſlandizasthemolt 
2m&1::doe genorally belecve + buthow. rightly, 
3;47103}l not heve ta examine... thall otdy 
-kete: advertix{=thereader by tha way, that.the 
Yhfirwdeaignedby [Protorpy to the Fortungte 
-fflinds;alkerlLfomething ofthe avideſt:of the 
l{inary INards; and agreerh great dealt near- 
--et:wich the: latirade of thoſs Hands whith 
are knewneiby theme of (Cabs Forde, For 
-.P relaiycplaced all the Farinnuate THands, with- 
04h the-y0.''gr..30; m. .and thei 6. graot-Nor- 
therne latitude. '- But the: Cavary' Jands 'are 
def —_ found 
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found to be diſtant from the -£quator at the 
leaſt 27. deprees. The Arabians tore- 
ckon their longitude, at that place where the 
eAtlanticke Ocean driveth fartheſt into the 
 . maine land ; which place is tenne degrees di- 
ſtant Eaſtward from the Fortunate Klands : 
Facobus Chriſtmannus hath obſerve out 6 
Alilfedea.” Our Moderne Geographers for the 
moſt part beginne to reckon the longitude of 
places from theſe (anary Hands : yet ſome be- | 
ginne at.thoſE Iſlands which they call Azores: 
and from theſe bounds ate the longitudes of 
places to 'be reckoned ih theſe Globes whereof 
we ſpeake. SEE ILY 
Now the lengitude of ” place, is defined 
to be, an Arch, or portion of the eZquator 1n- 
tercepted betwixt the Mcridianof any plite 
aſſigned); and - the Meridian that }paſſth 
-threugh Saint Adchaels Hand (which is one 
: of the Azores) or of any other place,” from 
| whenee the longitude off places is-wont to bc 
detenmined;,:3., 50d og hit f 41 
. . {Now if you defire to know the lonigithde 
'of any place expreſſed inthe Globe ; you mult 
: apply : fame place to the Meridian, and-ob- 
- ſerving at what place the-Mcridian cuteeth the 
-:quator, reckon the :degree of i the «£qua: 
'ror' from the Meridian: of Saint Michaels If 
nd to thatiplice : for omany are the degrees 
'of longitude of the place you looke for, - . 
Ir the fame manner may you yeakre the 
- dxffrence of longitude betwixt any other two 
> places that are deſcribed in the G/obe. For the 
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difference of longitude is nothing elſe, but an 
Arch of the Zquator intercepted betwixt the 
Meridians of the ſame places, Which diffs 
rence of longitude, many have endeavoured 
to.ſet downe diverſe .wayes how to find b 

obſeryation. -But.the moſt certaine way of al 
for this purpoſe, ' 1s-confeſſed by all learned 
Writers to be, by the Eclipſes of the Moone. 


But now theſe Eclipſes- happen but ſeldame, - 
but are more feldome ſfeene, yet moſt ſeldome 


2ad.in very few places obſerved by theskilfull 
Artiſts in this Science, So that there are but 
tew longitudes of places deſigned out by this 


.meanes. Orontias Fineus, and Johannes Werne- 


rw. before him, conceived that the diff:rence 
of longitude might be aſſigned,by the known 
(as they preſuppoſe it) motion of the Moone, 
and.the pailing of the fame through the Meri- 
dan of any place. ., But this is annncertaine 


-and.tickliſh way,and {ubje& to many difficul- 


txs. Others have goae other wayes.tq work : 
as namly,by obſerving the ſpace of the e/£qui- 
nociall houres betwixt the Meridians of. two 
places : which they conceive may be taken by 
the helpe of Sunne Dials,or Clocks or Houre- 
zlafkes either. with water or ſand, or the like. 
But all theſe conceits long ſince deviſed, ha- 


ving beene moxe {tritly and accurately exa- 


mined,. have beene difallowed-and.. reje&ted 
by all learned men, (at leaſt thoſe of. riper 
juigemeuts) as. being altogether unable to 
pertorme thar which,is required, of them... Hut 
yetfor all this, there are a kind of trifling Im- 


poſtors 
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penegy that make-publike fale of thek toyes [— 
Xx work, andthat with great oſtentation and [* 
boaſting ; to the great abuſe and expenſe of {® 
ſome men of good note and-quality, who are | 
| perhaps better ſtored with money, then cither |" 
I ning or judgement.” But I ſhall not ſtand Þ' 
-here to diſcover the errours and uncertainties 
of theſe inſtruments. Only I admonitſh theſ 
men by the way, that they beware of the 
:Rllowes ; leaſt when their noſes' are wipe 


' (as we fay) of their mony,they too'late repehe | 


| co  bargaines, ''Awjy 


them of their ill-bou 


with all ſuch trifting cheating raſcals .* #7 
6 "PoNT, FF you would know how to find out 


the longitude 'of any place *by the Eclipſe of the 
HAoone, you mult firſt goe to ſome Ephemerides, 
as the Prutenicke T ables, or of any other learntd 1 

: CMathematicians calcitati m1; ''and ſee ; what ; 
houre ſuch. an Eclipſe of 'the Moone ſhall hayp th 
- #t that place, for which the ſaid T ables or Epite- la 
"merides. were made. Thewt afterward you muſt | 4 
* obſerve the fame Eclipſe in that place, whoſe ln- | 
- pitude you defire to know,” Now if the time of the | 
, elipſs agree with that other, for which the Ta- | 
" bles were maile, then yourmay conclude that both th 
" places have the ſame latitude, and are ſituate un-| 
© der the fume Meridian,” Bat if the number of V 
" the howres" be more, then the Plate you ave in'ts fs T 
 tuate more Eaftward, you muSt therefore” fub- || 9 

 ffratt the leſſe number out of the greater, anitthe | © 

| remainder 'muit be converted into degrees andmi- | 6 
Þ | wares, multiplying the hoxes By fifteene and divi- i 
5 


RE nt es 1 a 


vY "T3: KS: 2% 


wLIA 


'* Caleftiall and T, erreſtriall Globe, © 153 


pre; for ſo will the. number of degrees ariſe :' 
nd if there remaine any minutes after the datviſt< 
m, they muFft be multiplied againe by fifteene,and” 
er (owill the number of the minutes of degrees ariſe, 
nd [1 which theſe places are arſtant from each other : 
mich diſtance ts called the difference of longitude. 
ef 0711s difference muſt bee added to the longitude of 
> that place for which the T ables were calculated,if 
1 zother place be more Eaftward ; otherwiſe if it 
Fi be more Weſt'\ard, it is to be ſubſtrate frem the 


Hy lmgitude of the other. An example hertof is this 
\ paſo by Adrianus Metius »» 614 Doqtina 
zar I Sphzrica, 7 find ( ſaith he) out of the Prute-- 
he Incke T ables by exatt calculation, that there will 
es, |1an Eclipſe of the Moone in the yeare. 15.98. up- 
md | nthe eleventh day of 'Frebruary, at fowre of -1he 
bat | (locke. and ſixteene minutes, in the morning, a 
en | that at Regiomont, 4 City ix Borulſlia, whoſe 
uy lmgitude, or diſt ance' from the Cavary 1ſlanas, s 
of | 41-97. 16. 15. For thus longitude Were theſe T a- 
ne | bes calculated, Now 1 ſet my ſelfe to obſerve 
the | this ſame Eclipſe at Marputg, ard find it to hap- 
Ma. | 12 at three of the clocke and twelve minutes, on. 
ith | 1he ſame <7 of February, Now becauſe the 
in. | number cf houres here us leſſe, it appeares that 
- of | Marpurg s more Weſtward then Regiomont. 
þ. Age take away the leſſe number from the _ 
4 | greater, that ts, 3. h. 12. m. from 4«<b.16., | 
the | 41d the reminder is 1. h. 4. minutes « which 
m- | bewerth the difference of longitude in heures, which 
vi- | make mp fixteene degrees, Therefore I agame 
by ſubtratt theſe degrees of difference from the low- 
tude of Regiomont, 45 being more ſe 
ence 
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How to finde the Latitade of atiy place.” 
He latitude of a place, is the diſtance 


thereof from the Mquator. - Now 
if youdefre to find out the latitude 
cf any place exprefſd in the Globe, you muſt 
apply the fame to the Meridian,and reckon the 
number of the degrees that it is diſtant from 


the equator : for ſo much is the latitudeof 


that place. And this alſo you may obfcrve,that 
the latitude of every place 1s always equall to 


the elevation of the fame place. For look how | 


many degrees. the verticall point of any place 
is diſtant from the«-Equaror, juſt fo many is 
the Pote-clevated above the Horizon : as you 
may prove by the Globe, if you ſo order it, as 
that the Zenith of the place be go. degrees 
diſtant every way from the Horizon. 


A Treatiſe ofthe  Caap Ki dh 
then Marpurge ; and ſo } find the longitude of 
Marpurge from the Canary 1ſlanas,#o be 25. gr. 


of the Zenith,or the verticall paint 


alk mn Run. on ne rem a eo [ci]: 


PoNT. Seeing that the latitude of ever) 
place is alwayes equall to the elevation of th: 
Pole : It Wall not be amiſſe to:ſhew, how the elevd- 
tion of the Pole, or the. latitude of any region 
may be found out, by the obſerving of ſome fix 
Starre in the heavens, Whichis ſo neare the Pole, 
as that it never ſets inthat region : which to.dut 


Jou muſt worke thus. You muſt obſerve both the 


leaſt and alſo the oreateſt altitude of the ſail 
* Ml aries, 


t:.0 .-- Celeſtial and TerreflriallGlobe. os, 
Starre ; both which muſt neceſſarily MPS 36 the. 


Pole, and the greateſt above it. " Which dove, you 
| muſt adde the leaſt altitude of it to the greateſt ;. 
' | and ſo the halfe of the degrees thus nutnbred toges 
WP —_— be the altitude of the Pole, ani latitude 
| of thar place. An example whereof may be this, 
fo 6h Starre of tn raps. of the 
great Beare is in his leaſt altitude. obſerved at 
London to be about 11, gr. and the greateſt alti- 
by tude of the ſame, when it is. ahove the Polk, is 
at | found to be neare upon 92. degrees. Both Which 
he | xumbers being added together, doe make up 103. 

balfe of which ſumme, namely 51+. is the true 
of | vation and latitude of London. . | + 


to Cue: II. 


How to find the diſtance of two places, an4 
T1 =, anele of poſetion, or ſotugtion, | 


Meridian - the leaft whereof will be beneath the- 


®48 F you ſet your Globe inſuch ſort, as 
) [= he the Zemith of one of the pla- 
- 2-LP ccs be 90, gr. diſtant every way 

Ce from the Horizon, and then faſten 
the Quadrant of Altitude to the. Verticall 
point, and ſo move it up and downe, until it 
paſſe through the Vertex of the otherplace : 
thenumber of degrees intercepted in the; Qua- 
drant betwixt the two places, berig reſolved 
1,| into furlongs,miles,or leagues, (as you pleaſe) 
4,1 Wilſhew the true diſtanceofthe places aflign- 
-;/| &d. And the other end of the Quadrant, that 
toucheth 
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through Saint AZichaels Iftand : and we thall 
finde the diſtance intercepted betwixt thek 


. which is.-280. of cur leagues. And i: we ob- 
*krve;':in-what part of the Horizon the end of 
'the.Quadrant reſteth, we thall find the Angle 
- of Poſition to'fall neare upon-'50, gr. betwixt 
'Southweſband by-welt. And this 1s the {itua- 


ones the Horizon; . will ſhew+os 
what wind or quarter of .the world rheone 
phce is inreſþeR of the other, or what. Angle 
of Poſition (as they call it)-ithath.. For the 
Angle of Poſition 1s that, which is compre- 
hended betwixt the Meridian of any place; 
and a- greater» circle' paiting through the. Z&; 
niths of :any two places illigncd + aniltl the 
quantity of it, is to bee.numbred in the Ho- 
rizon, + > T7. Is 

As for, Example. The'longitude of, Lon- 
don 18 twentie-fixe degrezs,and it hath 1n Nor- 
therne latitade.3 yn 4 an hal fe: Now 
if it be demanded, what diſtance and angle of 
poſition it beareth to Saint Michael: Tiland, 
which is one of the Azores : we muſt proceed 
thiis to find 1t. Firſt, let the North Pole bee 
elevated 515. dezrees 7 which 1s the latitnde 
of 'Lendon, Then faſtning the Quadrant.of, Al- 
titude to the Zenith of it, that is to (ay, fiftic. 
one degrees and an halfe Northward trom the 
A quitor; 'we” mult turne it about, tl it paf: 


two places to be 11. gr. 40. m, or thereabout : 


tion of this Iſland in reſpe& of Londen. 
Po NT: The aiſtance. of places differing ov- 

ly m latitnae may bee: found' after this —_ 
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Firſt 708 mnſt ſubſtralt the leſſer latitude from 


the greater, reſolving a degree into minntes, if the 
ſulſt ration cannot be dopine otherwiſe convenent- 


ly. Then multiply the degrees by 15. and divide 


the minutes by 4. and the ſumme produced will 


be the diſtance of thoſe rwo places in common Ger- 
mane mes, one whereof containeth foure of our 
Engliſh miles. As for example : Baſile in Ger= 
many, and Geneva have both the ſame longitude; 
but differ m latitude, which at Baſill zs 47. gr: 
30.9, andat Geneya 45. gr. 45.m. Therefore 
ſubſtralting the leſſer from the greater, the re- 
mainder Will be 1. gr, 45. 1m. which being reduced 
imto Germane miles, will amount to 26, ind 4 
quarter of a mile: which i the diſtance of theſe two 
places aſſined: FE Os 

Now if the places propoſed be in diverſe Hemi- 

heres, then the degrees and minntes of latitude 
muſt firſt be added together and ſo the whole reſol- 
ved into miles, as formerly hath beene ſaid: As 
for example : The Cap? of good hope in Africa, 
and Conſtantinople are almoſt fit nate tinder the 
ſame Meridian, bat in diverſe Hemiſphares: Now 
the elevation of the Pole Articke at Conſtanri-. 
nople x 43. gr. or thereabout: and at the Cape of 
good hope the Antarts: ke Pole is elevated about 
35. gr. the whole ſumme therefore 6 78. degrees, 
that ts to ſay, 1170. Germane miles; * 

The flee of places differing chly in longi- 
tude, rs found thus: Firſt ſubſtratt the leſſe num- 
ber from the greater : then looke in the T able herc= 
under written, how many miles anſwer to a degree 
in evere Parallel, ſeeking for tht degree of _ 
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tade in the firſt columne deſcending, and the nun 
ber of miles over againſt it. Then laſtly let the 
difference of longitude be multiplied into niles and 
minutes : and you have your deſire. As for ex- 
ample ; Naples and Ilium, or Troy, are tn the 
ſame latitude of fortie one pr. where eleven Ger- 
mane miles, and ny.oteene minutes anſwer to a de- 
gree of that Parallel: bat theſe places differ in lou- 
youu which at Naples # 39. gr. 30. m. but at 
roy 55. gr. 50.92. Now the difference betwixt 
them, i 16. gr. 20.m. which i a5 much as 184, 
Germane m/es, and fiftie ſcruples : the juſt di- 
tance betwixt theſe two plares. 
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The Longitude or Latitude of any place 
City bemg knowne, either by obſervation, as 
hath already beene ſhewed., or elſe out of ſome 
Geographicall Table, the fituatqon of the ſame 
1n x 2 Globe may alſo bee found out by this means, 
You muſt firſt reckon the Longitude of your place, 
among the circles of Longitude which are deſcrib- 
ed upon the Globe, beginning at that which s 
drawne through the Fortunate fſlands : andob- 
ſerve the circle where you end your reckoning. 
T hen if the Latitude of your place bee Northern: 
you muſt reckon that alſo among the Paralltls 
toward the eArcticke Pole, beginning from the 
e/Equator : but if it have Southerne Latitut, 
you muſt then proceede in like manner, but reckon 
toward the eAntarttique. eA ad the Jnterſelti 
01, or poynt where theſe two circles cut each 6- 
ther, ſheweth the ſituation of your place. Butif 
theſe circles of Longitude be not expreſſed in your 
Globe, then muſt you place that degree of te 
e/Equinethall, that anſwereth to the Longituds 
of your place, under the Meridian, and ſo reck- 


Cnav.lll, 


on the Latitude of your place among the degree 
of the Meridian, towardeither Pole : Hs. Jou 
have the fituation of the place you looke after. 
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A Table of the Longitndes and Lati- 


;udes of ſore certaine CitRs of note. 


<C- 


Longit- Larir, 
Alexandria\60. 30 43: 4 42) Gant 
Amſterdam 21. 43 52. 3O Grenmmgen 
Antwerp |20. 1651. 28 Heidelberg 

; | Athens 52. 45:37-15 fena 
Bruxells |20. 42.510 Labeck 
Bremen 35-1 65 3. 40 Leisde 
Bamberg 29 1049. 56 Regins Mos 
Baſelt 24. 22/47. 41 Sore. 

B . as _ London 
m_ 122.9 193-54 
; ————| AAarpurg 
Con antin. |56. o \42. 5 parry 
P53 | Milaine 
Caſell 26. 3651.43 
| LY Norimbers 
Colen 33- 26]51,0 
—| Naples 
Dreſden 38.5 5r'@ | Orleans 
Dover 28. 1051 mx Oxford 
WE ——| Prage 
Danreik, [39.2 (5454 
Dublin |36, "x7 -— Leng 
Erford 28. 4051. 10 Ratiſbane 
Eftinga (26. 36 48. 59 Roſtock, 
Ped EE. 1 
ad Men. Nah 3950. 12| Tubing 
ferraria 32. 1 5 44. 23 UVieunda 
Genua |\28. 2043, 59| Torke | 


Longtt. 


19.8 l5 1. 241 


Latir. 
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25. 38149. 35 
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To finde the eAltitude of the Sunne, or othe 
SHres, 


He Altitude of the Sunne, or other 
Starre, 1s the diſtance of the ſame, 
reckoned ina promer Circle, pak 
ſing the Zenit 


the manner of obſerving the fame is to be per- 
formed either by the Croſſe Staffte, Quadrant, 
or other like Inſtrument, 1s a thing fo well 
knowne, - as that it were vaine to repeat it. 
Gemma Friſns teacheth a way, how t9 ob- 


' ſerve the Altitude of the Sunne by a Spheri- 


call Gnomon. But this way of proceeding 
1s not ſo well liked, as being ſubje& to many 
difficulties and errours : as, whoſoever proves 


It, ſhall eafily find, * 


CnaAr. V. 


To finae the place and Dechnation of the 


Surne, for any day given, 


eZ Aving firſt karned the day of 
$1&Ya1 [4 the moneth, you muſt looke | 
FIZ] 1, for the fame in the Calendar de- | 
Ze, cried on the Horizon of your | 
Globe. Over againſt which, in the fame Ho- | 
xizor, you ſhall find the Signe of the Zodi- | 


4 
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com of any place and 
' the body of the Sunne, or Starre. Now that 
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aque, and the degree of the fame, that the 
Sunne is in at that time. But if it be Leape = 
yeare, then for the next day after the 28h, of 
en | February you mult take that degree of the 
- | Signe, which is aſcribed to the day following 
it, As for example, if you deſire to know, 
er | what degree of the Zodiaque the Sunne is in, 
e, | the 29*h, of February, you mult take that de- 
i | gree which is aſſigned for the firſt of March, 
id } and for the firſt of March, take the degree of 
at | the cond ;, and fo forward. Yet I ſhould 
r= | rather counſell, 1t the place of the Sunne be ac- 
t, | curately to be knowne, that you would have 
1 | recourſe to ſome Ephemerides, where you-may 
t. | have the place of the Sunne exa&tly calculated 
> | for every day of the yeare, Neither indeede 
j- | can the practiſe by the Globe in this caſe be 
g o. accurate, as okten times 1t 1s required ta 
? 
Now when you have found the place of the 
Sunne, apply the fame to the Meridian, and 
reckon thereon how many degrees the Sunne 
isdiſtant from the Zquatory for ſo many will 
| the degrees be of the Sunnes declination for 
; | theday aſſigned. For the Declination of the 
| Sunne, or of any other Starre, is nothing elſe 
| * but the diſtance of the fame from the Aquator, 
* | reckoned on the Meridian, But the Sunnes 
| Declination may be much more exactly found, 
| F out of thoſe Tables which Mariners uſe, in 
 whichrhe Meridian Altitude, or Declination 
| ofthe Sunne for every day in the yeare,and the 
| quantity of itis expreſſed, One thing I ſhall Wy 
4 g1Vo 
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give you notice of by the way ; and that is, 
that you make uſe of thoſe thatare lateſt made, 
as NEare as you can, For all of them, after 
ſome certaine ſpace of time, will have their er- 
rours. And I give this advertiſement the ra- 
ther, for that I have ſeene ſome, that having 
ſome of theſe Tables, that were yery ancient, 
and written out with great care and diligence, 
( which notwithſtanding would differ ftom 
the later Tables, and indeed from the truthit 
{clfe, often times at leaſt 10. m. and ſometimes 
more) yet would they alwayes uſe them very 
conſtantly and with a kinde of religion, But 
theſe men take a geat deale of paines and care 

to bring upon themſelves no ſmall errors. 
PoN T, Tox alſo finde out the Sunnes greateſt 
Declination, by his greateſt and leaſt Altitude 
both in Summer and Winter, by ſubſtrating the 
leaft ont of the greateſt. For then halfe that Which 
remaineth, will be the declination you ſeeke fir 
So Regiomontanus at Vienna found the Ieri- 
dian Altitude of the Sunne, at the Summer Sol- 
frice, to be 65. gr. 340. m. andthe leaſt Altitude 
of it, on the Winter Solſtice, to be 18. gr, 30.m, 
when therefore he had dedutted the leaſt number, 
18. gr, 30, M. ont of 65. gr. 30. m. he fund the 
remainder tobe 47, gr, 0, m, the halfe of which 
was the Sumes greateſt declination namely 23.gr. 
30. Mm. »hich z the iumber of degrees now com- 
monly received : notwithſtanding it hath beent 
fnce: obſerved by ſame in onr time to be ſomemhat 

teſſe. 

es to kyow the Longitude of the Sunne for 
| ; : ay}, 
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any. time, that i to ſay, in what degree of the Zo- 


diaque hee ts, you muſt doe thus, Sethe in the 


limbe of the Horizon for the day of the CMoneth, 
fr which you would know the Longitude of the 
Sunne : which found, you ſhall ſee over againft it, 
among the Signes of the  Zodraque deſcribed alſo 
pon the Horizon, the degree of the Signe that exe 
atty anſwereth to it, _ 

Sunne for that day and Moneth, But if it bee 
Leape yeare, you muſt remember after the 28*h, 
of February, to adde one day more ſtill as you go: 


as if you ſhould looke for the place of the Sunne on 


the 13*h. March, you muſt take that degree 
which # ſet for the 14", of March ; which w the 


3. gr. of V. 
nat. Vh 


How to finde the Latitude of any place, by 
obſerving the Meridian eAltitude of 
the Sunn, or other Starre. 


»>2-9 Bſ:rvethe Meridian Altitude of the 
EN Y Sunne with the Croke Staffe, Qua- 


SzAg having alſo found the place of the 
Sunne inthe Eclipticke, apply the ame to the 
Meridian, and fo move the Meridian up and 
downe through the notches it ſtands in, untill 
the place of & Sunne be elevated fo many de- 
grees above the Horizon, as the Sunnes Alti- 
titude is. And the Globe ſtanding in this 
" 8 on poſition, 


which ts the place of the 


| drant, or other like inſtrument,and 


4 


poſition, the Elevation of either of the Poles 


will ſhew the Latitude of the place where- 
in you are. An example whereof may bee 
this. | : 


On the 12*®, of Tune, according to the 
old Iulian account, the Sunne is in the firſt 


degree of Cancer, and hath his greateſt de- 


clination 235 degrees. And on the fame day 


ſuppoſe the Meridian Altitude of the Sunne to 


be 50, degrees. We enquire therefore now, 
what is the Latitude of the place where this 
obſervation was made, And this we finde 
out after this manner, We apply the firſt de- 
gree of Cancer to the Meridian, which we 
move up and downe, till the fame degree be 
elevated above the Horizon 50.degrees:which 
is the Meridian Altitude of the Sunne obſer- 
ved. Now inthis poſition of the Globe, we 
find the North Pole to bee clevated 63. gr. and 
an halfe: So that we conclude this tobe the La- 
titude of the place, where our obſervation was 
made, 

The like way cf proceeding doe Mariners 
alſo uſe, for the finding out of the Latitude of 
places by the Meridian Altitude of the Sunne, 
and their Tables of Declinations : But I ſhall 
not here ſpeake any further of this, as well 
' for that theexplication hereof'doth not fo pro- 
perly concerne our preſent intention : as alſo 
becauſe it 1s ſo well knowne to every body, as 
that the handling of it in this place would be 
needlefle and faperfluous. | 

The like cf may be wrought by —_— 
ene 
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the Meridian altitude of any orher Starre ex- 
reſſed in the Globe. For if you ſet your Globe 
jy o, as that the Starre you meane to obſerve, be 
much elevated above the Horizon, as the 
Meridian Altitude of it 1s obſerved to be : the 
elevation of the Pole above the Horizon will 
ſhew the latitude of the place. But here I 
ſhould adviſe, that the latitude of places bee 
rather enquired after by the Meridian Altitude 
of the Sunne, then of the fixed Starres : be- 
cauſe the declinations, as wee: have already 
ſhewed, are very much changed, unleſ they 
be reſtored ta their proper places by later ob- - 
{zrvations. 2 
Some there are that undertake to performe 
the ſame, not only by the Meridian Altitude of 
ths Sunne or Starre, but alſo by obſerving it at. 
two ſeverall times, and knowing the ſpace of 
time, or Horizontall diſtance betwixt the two 
obſervations. Bur the praiſe hereof 1s pro-. 
lixe and doubtfull : beſides that by reaſon of 
the multitude of obſervations that muſt bee 
made, it 1s alſo ſubje&t to many errours and 
difficulties, Notwithſtanding the eafieſt way 
of proceeding that I knoy in this kind,is this 
thar followeth, 


To 


"LIM 


To find out the Latitude of 
any place, by knowing the piace of 


the Sunne, or other Starre, and ob- 


frving the Altitude of it two feverall 


times, with the ſpace of time betwixt 
the two Obſervations. 


#?Irſt having taken with your Com- 
Y paſſes the complement of the Alti- 
2 Ba tude of your firſt Otſervation , 
Cad (now the complement of the Al 
titude is nothing elſe, but the difference of de- 
= by which the altitude is found to be leſſe 
then 90, degrees, ) you muſt ſet one of the feet 
of your Compaſs 1n that degree of the Eclip- 
tique that the Sunne is 1n at that time: 
and with the other deſcribe a circle upon the 
ſuperficies of rhe Globe,tending ſomewhat to- 
ward the Weſt,if the obſervation be taken be- 
fore noone, but toward the Eaſt, if it be made 
in the afternoone. Then having made your {- 
cond obſervation, and obſerved the ſpace of 
time betwixt it and the former, apply the 
place of the Sunne to the Meridian, turning 
the G/obe toward the Eaſt, rnrill that ſo many 
degrees of the Aquatur have paſſed by the, 
Meridian, as anſwer to the ſpace of time that” 
paſſed betwixt your obſervations, allowing 
for every houre fiftcene degrees in the Xqua- 
tor, and marking the place in the Parallel of 
the-Sunnes declination that the Meridian _ 
&y 
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th after this turning about of the Globe. And 
then ſetting the foot of your Compaſſes in the 
very Interſe&ion, deſcribe an Arch of a Circke 
with the other foot of the Compaſk extended 
to the complement of the ſecond obſervation, 
which Arch muſt cut the furmer circle. And 
he com mon Interſe&ion of theſe two circles, 
twh ſhew the verticall poinr of the place 
willerein you are : ſo that having reckoned the 
diſtance of it from the e/E q tor, you ſhall 
preſently have the latitude of the fame. 

The fame may beeffeted, if you take any 
Starre, and watk by it after the lame manner : 
or if you deſcribe twe circles mutually crof- 
ſing each other, to the complements of any 
two Starres, | 

PoNrT. The Meridien altitnde of the Smn 
being found by the helpe of the Meridhawn circle, 
it will be wery eaſie to find ont the latitude of the 
place, or elevation of the Pole jn any region what= 
feever. For ſeeing the Zenith or Vertex of every 
place 1s diſtant a quarter of a circle that #90, 
degrees from the Horizon : if then,the Sun being 
1m cither of the Kquinottiall points,the Meridian 
altitude be ſubſtratted from 90. degrees ; there- 
mainder will be the diſtance betwixt the Zenith of 
the place andthe s/Equinothall circle : which will 
' bethe latitude of the ſame place. And the reaſon 
alſo of this deduttion « manifeſt, becauſe that the 
A guinoGtiall Altitude of the Sun, ts nothing elſe, 
but the Elevation of the eA:quator, the comple- 
ment whereof i alwayes equall to the elevation of 
the Pole. But this will appeare more plaine by an 


example, 


example, which ſhall be thus. The /E quinoltiall 
altitude of the Sunne at Rome 15 40. degrees : 


which being ſubſtrated from g0. gr. the remains. 


der, which is 42. or. ts the elevation of the Pole, 
and the latitude of Rome, So likewiſe here at 
London the Meridian altitude of the Sunne, 
when he # in the Equinoftiall, is found to be 38; 
degrees and an halfe : which being dedutted ont of 


90. gr. which ts the Quadrant of a circle, there 


will remaine 15, gr. which #5 the latitude of Love 
don, avd the elevation of the Pole. 

The ſame alſo may be done,by obſerving any oe 
of the fixed Starres, which us ſo neare the Pole,as 
that it never ſets in that Countrey, whoſe latitude 
you ſecke. For you muſt obſerve both the greateſt 
and leaff altitude of the ſame Starre; both 
which will happen in the Meridian : the leaſt of 
them beneath the Pole, and the greateſt above it, 
Which done, you muſt adde the leaſt altitude to the 

cateſt, and ſo dividing the whole into two parts, 
the halfe will be the altitude of the Pole. As hath 
beene ſhewed before. 
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How to figd the Right and Oblique eAſcen- 


ſton of the Sunne and Starres, for any L4a- 
titude of place, and time aſſigned. 


A He Aſcenſien of the Sun or Stars, 
is the degree of the Zquator 
that riſeth with the ſame above 
the Horizon, And the Deſcenſi- 
on of it, is the degree of the 
uator, that goes under the. Horizon with 
the ame. Both theſe is either Right, or Ob- 
lique. The Right Aſcenſion or Deſcenſion is 
| the degree of the Aquator that aſcendeth or 

deſcendeth with the Sunne, or other Starre, in 
a Right Sphzre : and the Oblique is the de- 
gree that aſcendeth, or dekcendeth with the 
ſame in an Oblique.The formes of theſe is fim- 
le and of one kind only : becaufe there can be 
t one poſition of a Right Sphzre. But the 


later is various and manifold, according to. 


the diverſe Inclinatjon of the fame. 
Now if you defire to know the Right A- 


cenſion or Deſcenſion 'of any Starre, for any 


time and place aſſigned :apply the fame Star ta 
the Meridian of your Glebe : and that degree 
of the «Zquator that the Meridian crofſeth at 
that ſituation of the Globe,wil ſhew the Right 
Aſcenſion 2r:4 Deſcenſion of the fame,and alſo 


divideth each Hemiſphzre in the midſt at the 


ſame tume witii it. | 
And 


WLIRMM 


And if you would know the Oblique Af 
ctnſion or Deſcenſion of any Starre, you muſt 
firlt ſet the Globe to the latitude of the place; 
and then place the Starre at the Eaſterne part 
of the Hor1zon : and the Horizon will thew 
in thee-£quator the degree of Oblique Aſcen- 
fion, And if you turne it about to the Weſt 
fide of the Horizon, the fame will alſo ſhew 1n 
the e/£quator the Oblique Deſcention of that 


Starre. In like manner may you find out the | 


Oblique Aſcenſion ofthe Stinne, or ariy degree 
of the Eclipticke, hav ing firſt found out, in 
the manner wee have formerly ſhewed the 
lace of the Sunne. And hence alſo may bee 
ound the difference of the Right and Oblique 
Aſcenſion, whence ariſcth the diverſe length 
of dayes. | 
As for example. The Sunne entreth into 
Capricorne on the eleventh day of December, 
according to the old account. I would now 
therefore know the Right and Oblique Aſcen- 
fion of this degree of the Eclipticke, for the 
latitude of fiftic two degrees. Firſt, there- 
fore I apply the firſt degree of Capricorne 
to the Meridian : where I find the ſame to cut 
the e£quator at 270. gr. which is the degree 
of the Right Aſcenſion, But if you ft tho 
' Globe to the latitude of fiftice two degrees,and 
apply the fame degree of Capricorne to the 
Hor1zon ; you ſhall find the 303, gr. 50. m. to 
riſe with the ſame. So that rhe difference of the 


Right Aſcenſion 270.and the Oblique 303. 8, | 
59. Ms will be found to be 33. gr. 50. minutes. 


PONT, 
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74 ai Oblique Sphare fixe lignes riſe Righ 
| Ly 


Fe Celeſtial and Terreſtrial Globe. 20 3 


 PonT. T his Aſcenſion and Deſcenſion s 
alſo called the Aſftronomicall riſing and ſetting of 


the Stars : and that inrefpett of the Arches and 
parts of the Ecliptique, or Starres, either .above 
or beneath the Horizon. Now an Arch of the 
Ecliptique or Zodiaque is to bee underſtood twa 
manzer of wayes : namely Continued,or Dyſtrete; 
Acontinged Arch, when it is reckoned in the. = 
quator in a continued Series from the beginning of 
Arics, and ſo forwardinto the conſequent ſfignes. 
A Diſcret Arch ts ſo called;becauſe it is nat rechy- 
ned from the firſt degree of Aries; but frcm any 
other point in the e/Equator : as if you ſhould ſay; 
an Arch from the 14: gr. of Gemini to the 14. 
gr. of Taurus. | | 2 IN 
Beſpde, this Right Aſcenſion ts called ald the 
greater «Aſcenſion, becauſe that in it a: greater 
Arch of the eAEquator riſeth above the Horizau; 
then of the Zodzaque : andit 15 called _—— 
cauſe that in this the Angle which is made by the 
Horizon and Ecliptique, ts nearer to a Right An- 
gle, then that is made by any other part of the 
Ecliptique with the ſame. And that ts ſaid to be 4 
greater Arch or portion of the Equator zwhich'is 
mire than 30. degrees ina the A(cenſion or D ef- 
cenſion : and that 1s called a leſſer Arch, which 


falls ſhort of thirtte degrees in riſmg or ſet- 


ting. oy WT 
In a- Right Sphere foure ſignes onely aſcend 
Rightly, which are Gemini, Cancer, Sagitta- 
rius, ad Capricornus : all the reſt aſcent Qb- 


2 


t 
a 
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gs 2hat this figne ts ſaid there.toriſe rightly : Be- | . 
& ol oct a greater Arch of the «/Equator aſcen- ] 
7 R 


and the other ſixe Obliquely. Theright aretheſe, 
Cancer, Leo, Virgo, Libra, Scorpus, Sagitta- 
rius : ad all the reſt Obliquely. 

Oblique Aſcenſon, ts when a leſſe Arch or por. ) 
tion of the e/Equator riſeth,then of the Z odzague: | ® 
or elſe, that Starre may be ſaid toriſe Obliquely, 
with whom a leſſe portion of the eA:quator aſcen- 
dethabove the Horizon. And ſo the Oblique deft ſa 
cenſion or ſetting of a Starre ts, where a leſſe por 
rion of the «Equator deſcendeth Wwithit, As for | ® 
ewample. eAt Rome with the Arch of Libra, 
which containeth 30. gr, in the Zodsaque, their 
rifeth an arch cf the «/Equinottiall of 37. ov. So 


C 
deth with it, then of the Zodiaque. Butthen at 
the ſame place with the eArch of Aries, there | 


ariſe only 17. gr. of the «/Fquator. Whente 5 
i followeth that Aries riſeth Obliquely at Rome, 0 
In onr poſition of Sphere alſo here at London, ; | 


Which i Oblique, like as that at Rome, with Li- 
bra there ariſeth an eArch of the «/Equizottiall Ws 
containing about 41. gr, but with the eArchof 
Aries there ariſeth not above 13. degrees. There- ; 

fore in onr Spheye Libra aſcendeth or riſeth right- 4 


ly, bat Aries Obliquely. n 
Certaine' Rules, for the Atronomicall mn 


riſing ina Right Sphare. 


He Rules of: Aſtronomical riſing itn a right 
-B Sphere are theſe. 1. The whole Duadrants 
or quartets of the Zodiaque and «/Equinottial 
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nſe and ſet in an equall ſpace of time. 2, But 
the parts of the Duadrants viſe and. ſet unequal= 
.. 3-, Theſe ſignes that are equally diſtant from 
any of theſe points, have alſo equall aſcenſrors : 
4 Gemini aud Cancer. 4. The eAſcenſion of a 
fiqne is alwajes equall ro the Deſcenſion of the 
ſame. 5. Foare fignes only riſe rightly, namely 
Gemini, Cancer,Sagittarius aud Capricornus 3 
and all the reſt obliquely, 
Rules for the Aſtronomical riſing 
in an Oblique Sphere. 

I an Oblique Sphere,the two halfes that begin 


at the two «/Equinottiall points, doe riſe toge- 


| thr. 2. The parts of theſe halfes doe, riſe mun«. 


equally. .3. T hoſe ſugnes that riſe rightly deſcend 
Obliquely; and ſo contrarily. 4. The eAſcenſion 
of any figne ts equall to the. Deſcenſion of the ſame. 
5. The Aſtenſiouall eArches of the Northerne 
fignes are leſſe then in a tight [phere, but in the 
Southerne (:ghes they are greater. 6, The eAſ> 
cenſion of Oppoſtt ſignes in an Oblique Sphere 
taken together, are equall ta the A [[cenſion,of the 
ſame in a right Sphere. 7. Thoſe ſignes that are. 
euidiſtant from either of the  e/EquinoChtall 
points, have equall Aſc:nſions, becauſe they dee. 
link equally from the &/Equator. 
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How to findc out the Horiontall difference 
betwixt the Meridian agd the Yerticall 
circle of the Sunne, or any other Starre, 
(which they call the Azimuth,) for any 
time or place aſſigned. 


Aving firſt obſerved the Altitude of 
the Sunne, or Starre that you deſire 
to know, ſt your Globe to the lati- 
tude of the place you are in : which 
done, turne it about, till the place cf the Sun, 
or Starre which you have obſerved, be eleva- 
ted fo much above the Horizon, as the Alti- 
tude of the fame you before obſerved. Now 


you ſhall find that you deſire, if you take the | 


Quadrant of Altitude,and faſten it to the Ver- 
ticall point of the place you are in, and fo 
move it together with the place of the Sunre 
or Starre up and downe, untill it fall upon 
that which you have ket downe in your inſtru- 
ment at your ot ſervation. Now in this ſitua- 
tion of the Quadrant, that end of it that toucl- 
eth the Horizon, will ſhew the diſtance of 
the Verticall circle, in which you have obſer- 
ved the Sunne or Starre to be, from the Meri- 
dian. As for example. 

In the Northerne latitude of 51. gr. on thc 
11h, of March after the old account, at what 
time the Sunneentreth into Ares, ſuppoſe the 


altitude of the Sunne before noone to be _ 
Ve 
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red to be thirtie gr. above the Horizon, And 
it is demanded, what 1s the Azi»zth, or di- 
tance of the Sunne from the Meridian. Firſt 
therefore having ſet the G/-be to the latitude 
of 51. gr. and faſtening the Quadrant of Alti- 
tude to the Zenith, T turne the Globe about ,till 
I finde the fixſt degree of Aries to be 30. gr. 
above the Horizon. And then the Quadrant 
of Altitude being alſo applied to the fame de- 
oree of Artes,will ſhew upon the Horizon,the 
Azimath of the Sunne, or diſtance of it from 
the Meridian, to bee about fortie five degrees. 


» — TW > 


How 19 find the houreof the day, as alſo the 
eAmplitude of riſing and f/tting of the 
Sunne and Starres, for any time or lati- 


iude of place. 


2 22 A He Sunne, we fſce, doth rife and fer 


diverſe parts of the Horizon. - But 

72 among the reſt it hath three more 
notable places of riſing and ftting. The'firft 
where of is in the Aquator, and this is called 
his Zquinoiall riſing and Ftting. The ſte 
cond 1s in the Summer Solſtice, when he is in 


the Tropique of Carcer : and the third is in - 


the Winter Solſtice, when hee is in the Tro- 
plque of Capricorze, Now the Zquinottiall 
ring of the Sun is one and the fame in every 

P 3 Climato 
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at ſeverall ſeaſons of the yeare, in 
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-* Climate. For the Zquator alwayes cutteth 


the Horizon in the ſame points, which are al- 
waies juſt 90. gr. diſtant on each fide fron the 
Merid1an. But the reſt are varjable and change 
according to the diverſe inclination of t 

uw : and therefore the houres are unequall 
IS RE. : - 2 
'PonrT. Andhereyou are to underſtand tha 
the Amplitude of the Suunes riſing and ſetring, 
an Arch of the Horizon intercepted betwixt z 
e Equator, 'and the place of the riſing and ſetting 
of the Sun. And it ts either Northerne or South- 
erne. The Northernue Amplitude, is when he ſets 
and riſeth on this fide of the /Equator, toward 
the North Pole : and the Southerne when he ſit 
or riſeth on the contrary fide. New when the Sun 
rs in the Equator, he hath nce amplitude at all: 
but when hee 1s in the Solficiall points, hee hath 
then the greateſt Amplitude of all : of which that 
3n the Tropique of ( ancer 15 called the /£i#ival, 
or Summer Solſticiall Amplitude , and the other 
the' Brumall; or Winter Solfticiall Amplitude. - 
' Andherecitis to he noted, that in all places the 
Ortive Amplitude 'of any Starre'is equall to the 
Occidentall Amplitude of the ſame. And likewiſe 
that two Starres being equally diſtant from the 
 e/Equator, the one Northward, - and the other 
Southward,or both of them Northward, or South- 
ward, bave equall eAmplitude of riſing and 

e117 'g . ; | 

.* Now if you defire to know the houre, or 
diſtance of time,betwixt the riting and ſetting 
of. the Sunne, when he 1s in either of-the Sol- 
SN Ca re ny WS. : ſtices, 
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tices, or in any other intermediate place, and 
that for any time, or latitude of place : yon 
ſhall work thus. Firſt, ſet your Globe to the 
latitude of your place ; then having found ort 
the place of the Sunne, tor the time aſſigned, 
apply the ſame to the Meridian, and withall 
you mult ft the point of the Houre-Index at 
the figure twelve in the Houre-circle. And 
having thus done, you muſt turne about the 


Globe toward the Eaſt part,till the placeof the 


Sunne touch the Horizon : which done, you 
ſhall have the Amplitude of the Sunnes riting 
alſo in the Equator, which you muſt reckon, 
as we have faid, from the Eaſt point, or place 
of interſeFion betwixt the e/Equator and 
Horizon. And then if you but 'urne the .G/obe 
aboat to the Weſt fide of the Horizon, you 
ſhall in like manner have the hone of his ſer- 
ting, and Occidentall Amplitude. 

And if at the ſame time, and for the ſme 
latitude of place, you deſire to know the houre 
and Amplitude of riſing and f=tting, or the 
greateſt elevation of any other Starre expreſ- 
ſed 1n the Globe : you mult turne about the 
Glob:, (the Index remaining {till in the fame 
poſition, and ſituation of the Index as beforc) 
till the faid Starre come to the Horizon,either 
on the Eaſt or Weſt : and fo ſhall you plaine- 
ly have the houre and latitude that the Starre 
riſeth or ſetteth in, in like manner as you had 
in the Sunne, And then if you apply the 
fame ;to the Meridian, you {hall alſo have the 
Mergdian Altitude of the fame Starre. An 
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example of the Amplitude of the Suns riſing 
and ſetting may be this. "IM 

When the Sunne enters into Taxra , 
{ which in our time happens about the ele- 
venth of eAprill, according to the 7ulias ac- 
count) I defire ro know, rhe houre and Am- 
plitude of the Sunnes riſing , for the Nor- 
therne latitude of fiftie one degrees. Now 
to finde out this, I ft my Globe fo, that the 
North Pole 1s elevated above the Horizon 
fftic one degrees, Then I apply the firſt de- 
greeof Taurus to the Meridian,and the Houre- 
Index to the twelfth houre in the Houre- 
circle. Which done, I turne about the Globe 
toward the Eaſt, till that the firſt degree of 
Taurus touch the Horizon : and then I finde 
that this point tcucheth the Horizon about 
the twentie, fift degree Northward from the 
Eaſt point. Therefore I conclude that ro bee 
the Amplitude of the Sunne for that day. In 
the meane time the Indez ſtrikes upon halk 
an houure after foure ; which I take to be the 
time of the Sunnes riſing. 


Cuank. 
Of the threefold riſing and ſetting of Stars, 


WEfides the ordinary Emerſion and 
Depreſſion of the Starres in regard 
of the Horizon, by reaſon of the 
Fx wo Circumvolution of the Heavens: 
there is alſo obſerved a threef-1d riſing and ſet- 
ting 
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ting of the Starres, The firſt of theſe is called 


F inLatine, Orcas Matutinnus, froe ( oſmicus, the 


Morning, or Coſmicall riiing : the ſecond YVeſ- 
pertins, five Acronychus, the Evening, or A= | 
cronychall : and the laſt Heliache, wet ſolaris, 
Heliacall or Sor. The Coſmicall or morning 
riſing of a Starre is, when as it riſeth above 
the Horizon together with the Sunne. | And 
the Coſinicall or morning ſtting of a Starre 
is, when it ſetteth at the Oppoſite part of hea- 
ven, when the Sunne riſeth. The Acronychall 
or Evening riſing of a Starre is, when it riſeth 
on the Oppoſite part, when the Sunne ſetteth. 
And the Acronychall ftting of a Starre, is, 
when it {etteth at the fame time with the Sun. 
The Heliacall riſing of a Starre (which you 
may properly call the Emerſion of 1t) is, when 
a Starre that was hid before by the Sunne 
beames, beginneth now to have recovered it 
{lt out of the fame, and to appeare. And fo 
likewiſe the ſetting of ſuch a Starre (which 
may alſ fitly be called the Occultartion of rhe 
fame ) is, whea the Sunne by his owne proper 
motion cvertaketh any Starre, fo that by rea- 
ſon of the brightneſk of his beames it can.no 
more be ſeene. 

PoNT, Concerning the riſing and ſetting 
of the Starres,which is conſidered in reſpett of the 
Horizon and e/Equator, hath beene ſpoken alrea- 
dy in the ſeventh Chapter : where we alſo ſhewed, 
that that kind of riſing and ſetting of the Starres 
was called Aſtronomicall. But in this place the 
riſing of the Starres is conſidered in relation only 

| 5 80 


XUM 


zo the Horizon and Sum afpe, but not of the 


e/Equator ; and therefore it ts alſo commonly | 
called, the Pozticall riſing and ſetting of the | 


Starres. | 
Now as touching the laſt of theſe kinds ma- 
ny Authors are of opinion,that the fixed Stars 
of the firſt magnitude do begin to ſhew them- 
ſelves after their Emerſion out of the Sunne- 
beames, when as they are yet in tho upper He- 
miſphzre, and rhe Sun is gone downe twelve 
degrees under the Horizon. But theſe of the 
ſecond magnitude require that the Suune 1s de- 
preſſed 13. gr. and thoſe of the third, require 
foureteene ; and of the fourth, fifteene ; of the 
Hfth, ſixteene; of the ſixth, ſeventeene, and the 
cloudy and obſcure Starres require eighteenc 
degrees of the Suns depreſſion, But Prolomy 
hath determined nothing at all in this caſe: 
and withall very rightly gives this admoni{h- 
ment, {t6. 8. cap. utt. Almag. that it isa very 
hard matter to ſet downe any determination 
thereof. For as he there well noteth, by rea- 
fon of the unequall diſpoſition of the aire,this 
diſtance alſo of the Sunne, for the Occultation 
and Emerſion of the Starres, muſt needs be 
anequall. And one thing more we have toen- 
creaſe our ſuſpition of the incertainty of this 
received opinion, and that is, that Yirellio re- 
quireth ninetcene degrees of the Suns depref- 
fion under the Horizon, before the Evening 
twilight beended. Now that the obſcure and 
cloudy Starres ſhould appearecver, before the 
twilight be downe, I ſhallvery hardly 
= -m ſwaded 
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kwaded to beleeve. Notwithſtanding, hows 


ever the truth of the matter be, we will fol- 
luw the comman opinion. 

Now thertore if you deſire to know at what 
time of the yeare any Starre riſeth or ſetteth in 
the morning or the evening in any Climate 
whatſoever ; you may find 1t out thus, Firſt, 
ſt yqur Glube to the latjtude of the place you 
arc in, and then apply the *tarre you enquire 
after, to the Eaſterne part of the Horizon ; and 
you ſhall have that degree of the Eclipticke, 
with which the ſaid Starre riſeth Coſmically, 
and fetteth Acronychally : and on the oppo- 
lite ſide on the Weſt, the Horizon will hew 
the degree of the Eclipticke, with which the 
fme Starre riſeth Acronychally, and ſtteth 


Colimically. For the Coſmicall riſing, and 


Acronychall ſetting, and fo likewiſe the Acro- 
nychall riſing, and Coſmicall ttting of a 
Starre are all one ; according to thoſe old 
rarſes, | 


C oſmice deſcendit ſignum, quod Acronyche 


fſurgit. 
Chrouyche daſtendit ſionum, quod Coſmice 
' _ £0 OY 


But theſe things are to be explayned more 
fully. For a Starre doth not alwayes riſe and 
{:t with the fame degree of the Eclipticke, 
For the Southerne Starrs doe anticipate the de- 
grcee with which they riſe, at their ſetting : 
but the Northerns Starres come after it ; that 
is, if the elvation be of the Articke Pole. 
oy "TY | | * Othar- 
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Otherwiſe it is quite contrary, if the South 


Pole be elevated. Now having found the de- 


gree of the Eclipticke with which the Starre 
you enquire after, doth riſe and ſet ; if you ſeek 
for the fame degree of the ſigne in the Horizon 
of your Globe, you ſhall preſently have the 
moneth and day expreſſed, wherein the 
Sunne commeth to the fame degree and 
ſigne. | 
And as for the Heliacall rifing and ſetting 
of a Starre, you may find it thus. Having ſt 
your Globe to the latitude of your place, you 
muſt turne about the Starre propoſed to the 
Weſt {ide of the Horizon, and withall on the 
oppoſite Eaſt part obſerve what degree of the 
Eclipticke 1s elevated above the Horizon 12, 
13, 14. or any other number of degrees, that 
the magnitude of your Starre ſhall require for 
diſtance from the Sunne. And when the Sun 
ſhall be in the Oppoſite degree to this, then 
that Starre will ſet Heliacally, that is to fay, it 
will be quite taken out of our ſight by the 
brightneſſe of the Sunne-beames. Now if on 
the other fide you apply the ſame Starre to the 
Eaſt, and find out the Oppoſite degree in the 
Eclipticke on the Weſt part, that is, the 
fame number of degrees above the Horizon : 
when the Sunne commeth to this place, the 
fame Starre will riſe Heliacally, or recover it 
{fe out of the Sunnes beames, And fo if you 


but find the fame degrees of the Eclipticke, 
among the Signes on the Horizon of your 
Globe, you have tl.e Moneth and the days 
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when the Sunne will be in thoſe degrees. And 


| the fame alſo is the time of the Emerſion and 


Occultation of the Starre you enquire after. 
But we will here propoſe an example of the 
Occultation of ſome fixed Starre of the firſt 
magnitude : which done, the Emerſion of the 
ſme is alſo found by the contrary way of 
working. | 

And the Starre we propoſe, ſhall be. that 
bright Starre in the mouth of the Great Dog, 
which 1s called $irzz : whoſe Occultation we 


dejire to know for the Latitude of 51. gr. . 


Northward, Now this Starre, being of the 
firſt magnitude, beginnes to bee hid, when as 
ir toucheth the Horizon in the upper Hemi- 
ſphzre, and the Sunne is at the ſame time de- 
preſſed under the Horizon but 12. degrees. If 
therefore you apply this Starre to the Weſt 
part of the Horizon ( having firſt ſet your 
Globe to the latitude of 51. degrees) and on 
the Oppoſite Eaſt ſide, obſerve what degree of 
the Eclipticke is juſt 12. degrees above the 
Horizon (now this degree 1s very neare the 
11, gr, of Scorpizs) when the Sunne ſhall 
come to the Oppoſite degree in the Ecliptick, 
which is the 11. of Taxrw, that Starre wall 
kt Heliacally,and be hid by the Sunne-beames. 
But the Sun comes to this degree of Taurus: 
about the 22. of epril/ : therefore we con- 
clude that the Dogge Starre ſets Heliacally 
about that time. And if you- worke in the 
fame manner, applying the Starre to the Eaſt 
part of the Horizon, you ſhall have the time-of 
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its Heliacall riſing or Emerſion out of the 
Stins beames, h 

Not unlike this 1s the manner of procee- 
ding alſo in finding the beginning and ending 
of the twilights : of which we ſhall ſpeake in 
the next Chapter. - I 

PoNT, The uſe and benefit of this diſcourſe 
concerning theſe kinds of riſing and ſetting of the 
Starres , is principally ſeene, in reading of the an= 
ciext Afithors and Poets;efperially thoſe that have 
written of Huſbandry, and the ſeoerat ſeaſons of 
the yeare. For ſo Virgil. lib, 1. Georg. makes 
mention of the ("oſmicall riſing of the Starres in 
theſe verſes. =_ 

Candidus auratis aperit cuin cotnibus an- 
num, | 

Taurus, &- adverſo cadens Canis occrdit 
aſtro: 

which i thus Ewigliſhed by; T; May. 

When with bis golden hornes bright Taurus 
opes;, 

The yeare : and downewerd the croſſe Dog- 
ftarre ſtoopes. 

In which place hee meateth to wntimate tht 
moneth of April, when as che Siunnue ts 1n the ſigne 
Taurus, and #iſerth with it. And we have an ex- 
ample alſo of the ( ofmicall ſetting in the ſamt 
place, where be ſaith. 

At fi triticeam in meſkm,; robaſtaq; farra 

. Exercebis humum, ſoliſque inſtabis ariſtis. 
Ante tibi Eoz Atlantides abſcondantur, 
Gnofiaque ardentis decedat ſtella coronz, 
Debita quam fulcis comittas emina,quamag;z 
Invita 
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Invitz properes anni ſpem credere terrz, 
Multi ante occaſum Maiz cxpere ; ſed ilog 
ExpeRata ſeges vanis eluſit avenis. 
Thus rendred by T, May, 
But if thon plongh to ſowe more ſolid graine, 
A wheat or barley harveſt to obtaine : 
| Firſt let the morning Plezades be ſet, 


ca | 


auf. Ws 35 wu 


And Ariadne's ſhining Coronet, 
Ere thou commit thy ſted to ground, and there 
Dare truſt the hope of all the following yeare, 
Some that before the fall *oth Pleiades 

egan to ſowe, deceaved in the encreaſe, 
| Have reapt wilde oates for wheate, &C. 


Ve ” "Mk Poe Ds. *D- 


there hee would have them to m_ their 
ſowing time, till that the Altantides, that ts, the. 
Pleiades, or ſeven Starres be hidin the Eaſt that 
is, in the Morning by the approach of the Sunne, 
which 1s alſo called Occaſus Colmicus, eAt 
which time alſo the bright Starre in the North 
erne (rowne ſets in the Evening with the Sun, 
or Hetiacally. And ſo the Poet by a twofold kind 
of ſetting of the Stars, deſcribes the 28, and 29. 
of October. | 

en example of the Acronychall riſing Fw 
have 1# Ovid. lib. 1, de Ponto Eleg. 9. where 
he deſcriberh the tediouſneſſe of his exile, froms the 
Autumnall or Veſpertine ring of the Pketades, 
in theſe words. | 

Vt careo vobis Scythicas detruſus in oras ; 

uatuor Autumnos PlEias orta facit, 
In Engliſh thrs. 

Since of your joyfull fight cold Scythia me depriv'd 
The riſmng Plezades fore Autumnes have _—— 
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And he alſo mentioneth the Acronychall ſetting, \ 
lib. 2. Faſtor : where ſpeaking if the third of 


February, he doth it by this Periphraſss. 


 Quem modo celatum ſtellis Delphina videbas, 


Is fugiet viſus noe ſequente tuos. 
That ts to ſay, 


The Dolphin earſt with Stars you ſaw bedight, 
_ The next night vampheth out of your fioht, 
An example of the Heliacall riſing in February 


u have in the ſame Author, in theſe words, ® 
ertia nox veniet; cuſtodem protenus urſr, 
Aſpicies geminos exeruiſle pedes. 

'. Which may be Engliſhedthus : 
When now the third night comes,you ſhall perceive 
Arfophylax Will both his feet up heave, 

And for the Heliacall ſetting, you bad an mn- 


ſtance above owt of Virgil,, Georg. tr. 


---Et adverſo cadens canis occidit aſtro. 


In which place the Poet ſpeakerh of ſownmg 


»w3llet and beanes in the ſpring time. To theſe we 


way alſo adde theſe ſeverall kinds of Pozticall ri- | 
ſing and ſetting of Starres expreſt. + 
Coſmicus eſt ortus, cum ſol emergere quzrit; 


Ipfius oppofitum lapfas, ad ima gerit. | 
Chronicus eſt lapſas,cum ſol in veſpere tabet: ; 
Ipfius oppoſitum Chronicus ortus habet. 
Heliacus ſigno datur ortus ſole remoto. 
Tlhus occaſium proximitate noto. 
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5 | How to finde the beginning and end of tha 
| Twilight, for any ume and Latitude of 


. place. 

; | gn He Twilight is defined to bee 4 

t kind of imperfeR light betwixt = 
' the Day and the Night, both afs; , 


dV ter theſcttiag; and before the ri” 
———_ az of the <uane, Of which 
+ | the wit is callzd the Evening Trilight, and the: 
other r-e Corning. Now thebeginning of 
the one; and the e1ling of the other are pers 
ceived at the ſure equill ſpace of time from the 
ciiing and Ftring of the fun: notwithſtande 
» | ag the contiauance of each of themiis ſome» 
| T rimes gteater, and ſometimes lefſe, For 'in 
| Summer the Twilights are muck longer theg 
"Jin the Winter, The meaſare of them they com- | 
only make to be; when as the Sunne is. de» | 
preſſed 18. degrees under the Horizon, But, as 
P. Nonixs rightly ocferveth, there cannot be 
any certaine Meaſurc ur Tearme alligned them 
F'by reaſon of the varj.2us diſpotion, of the 
ure; and theelevation of the vapours that are 
exhaled out of the earth ; which theſams Au» 
thor ſaith, he findes to be alſo diverſe; fumes ,, 
times hizher,and fomtimes lower, Viel{zo,an 
Abeienu before him; would hayeitto bee; 
when the Sun is depreſſed = the Horlzol | 


\ 
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nineteene degrees. But how ever the truth be; 
we ſhall follow the common received opinion 
herein. Now therefore if®you deſire to know 
upon theſz grounds here laid downe, at what 
Hhoure the Twilight begins and endeth at any 
time or latitude of place ; yuu muſt doe thus, 
Firſt, ſet your Globe to the latitude of that 
place,and apply that degree of the Eclipticke, 
wherein the Sunne 1s at thar time, to the Me- 
ridian, and withall dire& the point of the Ih- 
dex to twelve inthe Houre-circle ; Then mar- 
king the degree of the Eclipticke, that is dj- 
re&ly oppoſite to the place of the Sunne,taurne 
-about your Globe, till ſuch time as the oppoſite 
degree of theSunnebe elevated cightecne gr. 
above the Horizon toward the Welt part of 
it : and forthwith the Index will ſhew in the 
Houre-circle the beginning of the Morning 
Twilight. And if you turne about your G/obs 
in like manner to the Eaſt, you ſhall alſo have 
the houre when the Evening Twilight cn- 
deth, be 
'PonrT. Oxr Northerne regions have ther 
miggy1a.0u%s, or T wiltght, of above an hcure long, 
But thoſe Countries,where the Tropickes are ve- 
ry farre beneath their Horizon, have in a manner 
0 migguyaoes, no Twilight or breake of aay. 
eAnd therefore thoſe that inhabite neare the /&- 
quator, have not the beginning nor later part of 
the night enlightned at all, neither #5 there any aps 
pearance of light, before the Sunne bee riſen. 
Whereas on the contrary fide, thoſe that have the 
Tropicke very neare rhe r Hori: #1,muft neceſſa- 
ri) 
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rily have Twilight almoſt all the. might long in 
Sunmer. And therefore when the Romans came 
into Britaine, and. perceived chat at the Summer 
Solſtice their nights were light almoFt all, the 
mobr long : they did not account this T wilight to 
bee right, but ſaid, Minima note contentos. 
Britanrios , that the Briraines were gonrented 
mth a very ſhort night. OE He 
' NoW this megguyeou's. 41 5t is defined by Toe 
kph Scalizer zpon Mapilius, & zorhing el/e, but 
Tr Cur 0 cv 1jignos, & kind cf AntiperiStahs, or 
(trcumſtipation (as we may call it) of the light : 
which Cai oe aone at all in thoſe places, where the 
Tropicke and Horizon are farre diſtant. For 
this mypuzacus, 45 Scaliger in that place accu- 
rately obſerveth, ts ouly found under thoſe ſignes, 
which are neare the $olfpiciall point, as Gemini 
and Cancer ; and that in thoſe Commtries too, 
where the night 1s ſonhat Immger, then it us un- 
der the Pole of the Eclipticke : as for example, 
(to uſe Scaligers owne words ) thoſe that have not 
the Tropicke for their ArGtich? circle, nor w ere 
it rogcheth the North point of the Hort$on 5 with 


[4 
- 


them the night z5 ſo long dar ke, as while the Troe. 
picke commeth to ſtrike nfon the North, pant of 
the Horiz.9n. As we know it hapneth in-Scotland, 
where our (ountrimen that were Souldzers there, 


.* 


would. ſee to play at dice all ni oht long without a. 
e 


Candle, about the time that the daies were ar che 
longeſt, Now the Tropicke 4 diſtant from the 
Horizon at Edenburg 9. gr. 17. m. or there« 
about. And therefore fo much it he ditance [a ” 
tiwixt the Sunne and their Horizon at mi Anight in 
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the Summer Solſtice : ſo that neceſſarily the reſt 
of the night muſt bee Twilight, and of 6. houres, 
23. minutes, which ts the length of their mg, not 
above 37. m. which 1 not much above halfe an 
boure,are quite darke : and all the reſt of the night 
z light. Whence you may perceive the reaſon of the 
lowg continuance of the day mm thoſe regions, that 
have the Tropicke neare bordering cn their Ho« 
rizan, And therefore the Romans bemey n:t well 
acquainted with ths Antiperiſtaſts of the light, 
thought that in thoſe parts they had had ſcarce any 
night at all. eAvd hence it neceſſarily followes, 
that by how much the Tropicke # more remote 
from the Horizon, by ſo much are the n1ghts leſſe 
enlightued : and k e that inhabite neare the 
eAquinoltiall are ſo farrs from having their day 
extenaed farther, either before the Sun riſes, or 
after it ſets, as that with them there ts no appear- 
ance of light at all, before the Suns up. eAnd 
there 1s. ſcarcely any Tnilight or dawning of the 
Day at all, in thoſe regions that lye within tenut 


- degrees of the /E quinottiall : for which there can 


be no other reaſon gruen, but _- the diſtance bes 
twixt the Tropicke and their Horizon. eAndif 
they have m1 T wilight in the Summer, how much 


| teſſe will there be any when the Suns tu the other 


Tropicke, $9 that we have no reaſon to give anj 
credit to Aloyſius Cadamuſtus, who whey he had 
occaſion to write of this argument, gave this to be 
the reaſon of it becauſe there are no mountaines 
there to hinder, but that the Sun may be ſeene at 
the inſtant of hu riſing, But this ts a ridiculom 
reaſon,and not worthy a confutation, Thus Scall- 
LET, Chap, 
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How to find the len:th of the Artificiall Day 
or Night,or quantity of the Sunnes Paral- 
lel that remaines above the Horizon, and 
that is hid beneath it, for any Laittnde 
of flace and time aſsign:d. As alſo to fin4 

the ſameof any other Starre. 


Je Day we have already ſhewed to 
tobe twofold ; either Naturall, or 
Artiticiall. The Naturall Day 1s 

| detined by the whole revolation 

of the Xquator, with that portion alſo of the 
fame that anſwereth to ſach an Arch of th 

Eclipticke, which the Sunne paſſeth over in 

one day. Now the whole revolution of tne 

Aquatvr (beſides that portion which au{ſwer- 

cth to the Sunnes proper motion) 1s divided 

iato twentic foure equall parts, which they 
call equal hourcs: becauſ2 they are all of equall 


length,fifteene degrees of the £Aquator riſing, 


and as many {tting every houres ſpace, Now 
the beginning of this Day being diverſe, ac- 
cording to the diverſity of Conatries, (Hme 
beginning it at Sun-ſet, as the Athenians and 


Fewes : ſome at mini;ht, as the eoyptians 


and Romanes ; others at Sunne-riting, as the 
Chaldeans ; or at Noone, as the Vmbrians,and 
commonly our Aitronomers doe at this day :) 
this being not* a thing ſutable to our preſent 

2, Q3 purpoſe, 
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purpoſe, I ſhall not proceed any further in the 
explanation of the ſane. 
* The eArufiiall day is defined to bee, that 
ſpace of time that the 'Sunne is in our up- 
per Hemiſphzre : tv which is oppoſed 
the efrtificiall Night, while the Sunne re- 
maineth in the lower Hemjſphzre. The Artif 
crall day, as alſo the Night, are dyvided each of 
them into 12: parts, which they call unequal 
houres : becauſe that according to the different 
ſeaſons of the yeare, they are greater or leſk, 
and are never alwayes of the fame length. * 
* The length of the Arrificiall day is thus found 
out. The Globe being ſet to the latitude of the 
place, you muſt find out the degree of the E- 
cliptick that the Sun is in at that time;and ap- 
ply the fame to the Meridian, and direct the 
Houre-Index to the nymber of 1 2. in the Cir- 
cle. And then turning about the G/obe,till that 
the place of the Suf touch the Forizon at the 
Eaſterne part, the Tndex will ſhew rhe houre 
in the Circle'of the riſing of the Sun : and if 
you but turne it about againe to the Welt, you 
ſhall in like manner have the houre of his {ct- 
ting, and ſo by thi- meanes find out the length 
of the Artificiall day. Now if you multiply the 
number of the hontes by 15. = ſo many de- 
Erees, (as' we have already often faid) are al- 
lowed to one equall AquinoRiall houre) you 
Gall preſently have the number of degrees of 
the Suns' Parallel that appeares above the Ho- 
rizon : which if you ſubſtract out of 360. the 
reniainder will te the quantity of that pay 


- m, = 02 tt wx, x 


= Mt mt - 20% PIO 


Wil 


Celeſiiall and T erreſtriall Globe. 


225 


— 


of the fame Parallel that alwaies is hid under 
the Horizon. Or elſe you may proceed the 
contrary way, and firſt finde out the quanti- 

of the Diurnall Arch, and afterward by 
thefame, you may gather the number of the 
houres alſo. For the Globe being {et to the 
laritude of the place, and the degree of the 
Eclipticke that the Sunne is in being knowne, 

ou may finde ont, in the manner now ſet 

downe, the diffzrence of the Right and 
Oblique Aſcenſions of the ſame degree of 
the Eclipricke, for the latitude of that place. 
For this diff:rence will be the halfe of that, 
wherejn the eLrrificiall day , for that time 
and place, is either deficient, or exceeds the 
kngth of our ZquinoRiall day. And there- 
fore you mult adde it, when the daics are lon- 
ger then the nizhts, (wnich is from the 11, 
of Harch,to the 12:h. of September :) but fub- 
ſtrac all other times of the yeare, when as the 
nights are longer then the dayes, 

As for example, On the 12. day of Zane , 
according to the old account, the Sunne en- 
ters . into Cancer : the Right Aſcenſion of 
which degree of the Eclipticke is go. degrees. 
But if in the latitude of 5 2. gr. the firſt degree 
of Cancer bee apphed to the Horizon, wee 
ſhall finde the Oblique Aſcenſion of it to bee 
hftie ſixe gr, and about tenne m, So that the 
diftreace betwixt them is 33. gr. 50. m. 
which if you adde to ninetie gr. rhe halfe of 
the EquinoAiall day, the length of the At-+ 
tificiall day will then bee 123, gr. fiftie m. 
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and the whole Diurnall Arch 247. gr. 40. m. 
which if you divi:ie by fifteene, the quorient 
will be {ixteene and almoſt an halfe : which 1s 
the number of houres in the Artifciall day on 
the twelfth of 7zze, for the latitude of tiftie 
two degrees. ao | 

* And by this meanes may you alſo finde out 
the quantity of the longeſt, or ſhorteſt, or any 
other intermediate day, together with the in- 


latitude of. place. 


creaſe and decreaſe of the fame, for any time or 


' Cleomedes would have the cuantity of the | 


dayes to increzf: and diminiſh after this.man- 
ner:that the month immediately before and al- 
ſo after the X cuinoxe, the daies ſhold increaſe 


. and decreaſe the fourth part of the whole dif- 
terence betwixt the length of the longeſt and | 
the ſhorteſt” dayes of. the whole' yeare : and | 


the cond moneth they ſhould differ a ſixth 


part ; and:thethird a twelfth part : that is, if | 


the whole difference betwixt the longeſt and 
the ſhorteſt day bee {ixe honres. <£o that the 
moneth going immediately before, and after 
the Zquinoxe, the dayes increaſe and decreaſe 
an hourc and an halfe, that is to ſay, the fourth 
part of 6. houres : the ſecond month an whole 

2ure ; and the third month halfe an houre. 
But fappoſe we this to beexatly agreeable to 


ſome cartaine determinate latitude ; yet it is 


not gencrally fo' in all places. For according - 

to the dwerſe Inclination of the Sphzre, the 
daics all6 are obſerved to increaſe and decteale 
dvey, For feing that the Parallels inever 


ſeveral 
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fverall latitude are cut by the Equator ina 


different manner, it muſt needs follow, that 


the proportian of rhe increaſe and decreaſe of 
the dayes mult be alſo different. 

| I ſhall not here need to ſet downe the ntan- 
ner, how to find theapparent Arch of the Pa- 


\ rallel off any Star ; Reing that it is found out 


in the ſame manner, as the Diurnall Archof 
the Sunnes Parallels. | 


Cnayr. XIII. 


How to finde out the honre of the Day and 
Nght, both equall and unequal, for any 
time and latitude of place, 


2F8 F you defire to inde out the equall 
houre of the Day , firſt ſet your 
| 229 Glove to the latitude of: the place 
7*755%4A yOu arc 11 : and alſo obſerve the la« 
titude of the Sunne Which done, apply the 


. place of the Sunne ro the Meridian, and ſet 


the Index to the twelfth houre in the Circle ; 
and then turn2 about che Globe either. to the 
Eaſt, or Weſt, as your o:ſ{:rvation ſhall rc- 


quire, natill that the place of the Sunne be - 


elevated fo many degrees above the Horizon, 


as ſhall agree with your obſervation + as hath 


beene alrealy ſhewed, in declaring how to 
find the eAzimmb. And the Globe ſtanding 
in this ſituation, the Index will point out in 
the Hourc-circle the houre of the day, where- 
in your ob{rvation was made, After the 


fame . 


CLIEAA 


fame manner alſo you may finde the houre of 
the night, by cifevieg the Altitude of any 
knowne Starre, that is expreſt in the Globe. 
For the Index muſt ſtand ſt1ll, as it did before, 
when it was fitted to the place of the Sunne ; 
and the Globe muſt bee turned about, till the 
Starre be obſerved to have the fame Elevation 
above the Horizon of the Globe, as it had in 

. the Heavens, and then the Index will ſhew 
the houre of the Night. | 


Now the manner how to find out the un- | 
equall houre of the day, js this. Firſt youare | 


to find out, as we have already ſhewed, the 
quantity or number of the houres of the Ar- 
tificiall day, and alſo the equall houre of the 


fame : whence by the rule of proportion, you | 


may alſo come to the knowledge of the un- 
equall houre. 


PoNT, The #nequall houres doe anſwer to the 


Artificiall day,which,(as you have heard before,) | 


z defined to be the ſpace of time that the Sunne re- 
maines in the wpper Hemiſphare : to which zs oppo- 
ſed the Artificiall night, comprehending all that 
reme, While the Sun # hid from us. Which ſpace 
of time, ſeeing that 1t #5 alwayes arvided into 12, 
parts, (which they call ynequall houres :) the aay 
it ſelfe being at feof ſeaſons of the yeare of dif- 
ferent length, the houres it containes muſt alſo be 


wnequall. So likewiſe on the other ſide, the equall | 
houres doe agree to the Natwrall day, which u de- | 
fined by the whole and perfets revolution of the K&- 
guator : And this alſo is dividedinto 24, equall | 


parts, which are therefore called equall houres,be- 
FI | M4 Ip cauſe 
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cauſe they are alwayes of equall length, fifteene de- 
orees of the + Equator riſmg as ſetting every 
boure. For the wbole Equator being divided into 
24. parts, there are contained in the revolution of 


{i 15- parts of time, Which is the meaſure of an 


boure : ſo that an equall hogre ts the 24*Þ, part of 
the whole A.quinottiall circle. | 
| In the latitudes of 49. degrees, the longeſt 


day containeth 16. houres. Now therefore 


when it is 10, of the clocke before Noone, or 


I the ſixth houre after Sun-rjſing on this day, I 
J defire to know, what unequall houre of the 
{ day it is. I therefore diſpoſe my proportionall 


earmes thus, 16, give 6. therefore 12, (which 
is the number of equall houres 1n every day or 
night) give 4. and an haltfz, 

 Andif wee deſire to know, how many de- 


I grees of the Aquator doe anſwer to one un- 


equall houre ; we may doe it thus : namely 
by dividing the whole number of: degrees of 
the Diurnall Arch by 12. As if the Arrificiall 
dey bee 16. &quall houres in length, then the 


I Arch of the Diurnall Parallel will be 240. de- 


frees, Which if we divide by 12, the quoti- 
ent, which is 20. will ſhew the number of de- 


I grees in the Aquator that anſiver to oneun- 
equall houre. The like method alſo is to be ob- 


frved, in finding out the lengthof the un- 


| cquall houre of the Night, 
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To finde out the Longitude, Latitude, and 
Declination of any fixed Starre, as it # 
expreſſed im the Globe. 


He Longitude of a Starre,is an Arch 

of Eclipticke intercepted betwixt 

"A two of the greater Circles, which 

z=2I arc drawne thorough the Poles of 

the Eclipticke, the one of which paſfth 

through the interſeion'vf the Zquator and 

Eclipticke, and the other through the Center 
of the Starre. 

The Latitude of a Starre, is the diſtance of 
it from the Eclipticke ; which is alfo to bee 
reckoned in that circle which paſſeth through 
the Center thereof, _ 

Now if you deſire to find out either of theke, 
you mult take the Quadrant of altitude, or any 
other Quadrant of a Circle,that is but exactly 
divided into 90. parts : and lay oneend of it 
on Ccither Pole of the Eclipticke, either North- 
erne or Southerne, as the latitude of the Star 
ſhall require. Then let it paſſe through the 
Center of the Starre to the very Eclipticke, 
and there the other end will ſhew the degree 


of longitude of the fame, which you muſt } 


reckon fom the beginning of Aries : and fo 
that portion of the Quadrant that is contaih- 
ed betwixt the Starre it ſte and the _ 

UCKE, 
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ike, will alfo ſhew the latitude of the 
tare, LE 

,| PoONT. The manner how to finde the longs. 

nd we and latitude of Starres, may bee ſhewed by 

8 fu example. Firſt, let us propoſe the head of 
Meduſa, which is found in the tables to beein 
th rwentie one gr. 8. and it hath in Northerne 

ch |laitude rwentie three degrees, Now therefore in 

xt I the ſwperficies of the Globe: wee muſt looke for 

ch {the figne 8. and reckon 21. gr. from the begin= 

of ning of the [ame on the Eclipticke : And the 

th Þ orcle that ſhall be drawen from the Pole of the 

nd | Eclipticke through this degree, ſhall bee called the 

er Þ orcle of Gar. of the tor of Meduſa. After 
this reckon the latitude of the Starre alſo m the 

of | ſame circle among the Parallels of latitude, be= 

ce | ginning from the Eclipticke, and ſo forward to= 

h | ward the Articke Pole, ( becauſe the latitude of 

| it is Northerne,) untill you have accounted 27,gr. 

e, | Which is the number of the degrees of latitude, 

y | and fbeweth the place of that Starre. 

y | Now becauſe that all the circles of longitudes 

it | and /atitudes neither are, nor indeed can convent- 

- | ently bee (expreſſed on the Globe : therefore the 

r | Puadrant of altitude is to ſervein ſtead of the 

e | ſame, for the finding ont of the longitudes and ſi- 

, | trations of the Starres that are ſet in the Clobe : 

and that after this manner. Let us take our for- 

) 


mer example of Medufa's head : the latitude of 
which being Northerne, 1 apply the end of the 
uadrant to the North Pole of the Zodiaque:(0- 

» | therwiſe bad it beene Southerne,zt muſt have bee 
\ |- fitted to the Spytherng Pole : ) Which done, I ſeeke 
; #if 
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in the Eclipticke for the 21. gr. of Taurus, which 
i the longitude of the Starre ; and having foil 
it, I lay the other end of ”) Dauadrant over ut; 
For by this meaies the Duaarant ſhall ſupply the 
office of the circle of longitude of Meduſa's head, 
Now therefore if } reckon 23. degrees,on the ſaid 
wadrant, beginning from the Eclipticke , } 
fhall have the true futuation of this Starre in the 
Globe. ” | FE | 
Ti like manner may we finde, by a Globe that 


hath the Starres deſcribed on it, the longitude and | 


latitude of any Starre in the heavens. For if ne 


fit the Duadrant to the Notherne Pole of the 


Zodiaque (if the Star#e, have Northerne lati- 
rude )and then let it paſſe through the center of any 
Starre : the degree of the Eclipticke that the other, 
end of it ſhall point out; will be the longitude of 
the ſaid Starre : and the degrees that are contain- 
ea betwixt the Eclipticke and the Starre, will 
ſhew you the latitude of the ſame. As for ex- 
ample, if the Duadrant being firſt applied to the, 
Northerne Pole of the Zodiaque, be afterward, 
laid along over the bright Star in the Crowne ; 
the other end of it will fall on the 6. gr. m, which 
& the longitude of this Starre. And thenif you 
reckon the number of degrees betwixt the Eclip- 
ricke and the ſame Starre, you ſhall finde them 
to bee 44z. or, whichis the Northerne latuude of 
the ſame. 

The Declination cf a.Starre, is the diſtance 
of it from che e-£quator : which diſtance 
muſt bee reckoned on a greater circle, pailing 
through rhe Poles of the equator, An 
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therefore if you but apply any Starre to the 
Meridian, you thall preſently have the Decli- 
nation of it, if you account the degrees and 
minutes of the Meridian (if there be any ) that 
are contained betwixt the Center of the Starre 
and the cZquiator: 

PoNT. The Declination of Starres, as al(o 
their Right Aſcenſion, may bee knowne by the 
Globe in this manner. T he Starre propoſed muſt 
be applied to the Meridian, and forthwith the 
ſame Meridian will diſcover, among the degrees 


- of the «/Equator the Right Aſcenſion of the ſame : 


and it will alſo give you the Declination, if you 
reckon upon it the uumber of degrees that are com- 
prehended betwixt the e/Equinottiall and the 
Starre propoſed. And for an example of this, let 
ws propoſe the Great Dogge, whoſe Right Aſcen= 
fion and Declination wee deſire to know. Firſt, 
therefore we ſet the Starre it ſelfe direfty under 


the Meridian, and find the Meridian to cut the 


e/Aquinoitiall at 97. gr. 15. m. Andthis is the 
right Aſcenſion of this Star, Anil then reckoning 
the number of the degrees comprehended betwixt 
it and the e/Equinoltiall Southward: we find them 
to be 16, degrees, which wee conclude ro bee the 
Southerne latitude of this Starre, 
T he ſame alſo may be demonſtrated by the Sun. 

For when the Sunne ts in the 3. gr, of Gemini, he 
is carried under the Meridian, which croſſeth the 
e/Equinoltiall about the 63, gr, reckoning from 
the firſt degree of Aries #n the e/Equator. And 
this is the Aſcenſion of the Sunne when he ts in the 
3. degree of Gemini. FNow the number of the 

| degrees 


the Sun and the Equator, being reckoned m the 
Meridian, are found to be 21, which is alſo the 
Suns Declination, and that Northward, becaxfe 
it falleth amons the Northerne fignes. 

The ſame may be performed alſo after another 
manner, as thus for example. The right Aſcenflin 
of the bright Star in the Crowne 1s frund in the 
Aſftronomicall T ables to be 275. gr.31. m. ard 
the Declinaricn of it Nerthward 38, gr, 26. mi. 
wates. Firſt therefore f reckon the degrees of Eight 
Aſcenſion in the - A. quinottHall, beginning at the 
firſt degree of Aries ; and having feund the degree, 
1 apply it to the Meridian in which } afterward 


reckon the Declination aſſigned, beginning from || 


eAEquinoltiall , and proceeding toward the Ar: 
tile Pole, if the Declination of the Starre bet 
Northerne , if otherwiſe toward the Antarltique, 
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fo finde the variation of the Cotipaſſe, for | 
any Latitude of place, 


Hat the Needls.touched with the 
| Loadſtone, doth decline in diverſe 
places from the Interſeion of the 
g Mcridian and Horizon, isa thing 
noſt cettaine, and confirmed by daily experi- 
ance. Neither 1s this a ntcere forgery of Mari- 
{irrs, intended by them for a cloak of their 
own errours : as P; De Medina, Grand Pilot 
to the King of Spawme was of opinion, Nei- 
ther yet doth it ſo come to paſſ2, by reaſon that 
the vertue of the Magnet by long uſe and ex=- 
| fifrciſe is weakened ; as P., Nonwus conceived £ 
ir elſe becauſe it. was not originally endued 
with ſufficient vertue : as ſome others coldly: 
conjecture i; but this motion proceeds from. 
is owne naturall inclination. The cauſe of 
this deflexion, although hitherto in vaine 
hught afrer by many, hath yet beene found 
y none. Int this,.as in all other of Natures 
idden and abſtruſ= myſteries, we are quits 
ind. There have beene fome that have en- 
lavoured to preſcribe fume certaine Canonf 
it rule for, this Deflexion, ag if it had beene 
rgular and governed Þy fome certaine order z 
Pbut all in vane, For that it is inordinateandy 
 [regular, is teſtifiedb vs A OEE not 
nly fch as Is taken = the dull gop Jecure, 3 
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of the common ſort of Mariners, which oft. 
times falls farre wide of the truth : but from 
the farre more accurate obſervations of skilfulll 4; 
Navigatours, to 
At the Iſles, which they call eAzores,| thi 
it declineth not at all from the true Meridi-f w: 
an ; as the common opinion of Mariners is.Þ de 
And I dare bee bold to aftirme, that at thoſf| bo 
more Weſterne Iſlands alfo7 it varicth veryf ju 
little or nothing at all, But if you faileſ| : 
Eaftward from thoſe Iſlands, you ſhall ob-f ca 
ſerve that point of the Necdle that reſpedsf| 
the North, to incline ſomewhat towatd{ E 
the Eaſt. At eAntwerpe in Brabant. it va- 
rieth about riine degrees : and neare Lon-J a 
An it declineth from the true Meridian 
above cleven degrees. And if you faile 
Weſtward from thoſe Iſlands, the Needle 
alſo will incline toward. the .Weſt, About 
the Sea Coaſts of «America, in the latitude 
of thirtic five, or thirtie fixe degrees, it de- 
clineth above cleven gr,. from the true Me- 
ridian. Beyond the Zquator it happens 
cleanc othervviſe. Neare the outwardmolt 
Promontory - of Brafile looking Eaſtward, | 
which 1s commonly called, C. Fr, it va- | 
- Ticth from the true Meridian above twelve 
degrees. Within the moſt Eaſtward parts 
of the Straites cf /Aagellare it declineth five 
or fixe gr, And if you faile from that Pro- 
montory, We now ſpoke of, toward Africke | 
Eaſtward,the variation ſtillencreafeth,as farre 
as tO 17,.-0r 18, degrees ; which (as farreas 
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farre from that which paſſeth through the 
Azor*s. From thence the deflexion decreafeth 
to nine or tenne gr. whieh happeneth neare 
the Iſle of Saint Helen, bearjng-ſfomewhat to- 
ward the Weſt, And from hence they fay ir 
decreaſeth, till you are paſt the Cape of good 
hope, where they will have it to lye 1n the 
juſt ſituation of the true Meridian, neare to 
a certaine River, which for this cauſe is 
called by the *P:rtzgals,. Rio de las eAgu- 
- And all this deviation 1s toward the 
Eaſt, | 

All this wee haye had certaine proofe 
and experience of, and that by as accurate 
obſervations as thoſe inſtruments, which are 
uſed 1n Navigation, would afford, and the 
fame examined and calculated according: to 
the doctrine of Sphazricall Triangles. So that 
we have juſt cauſe to ſuſpect the truth of many 
of theſe traditions, which are commonly delt« 
vered, concerning the deflexion ofthe Needle, 
And namely whereas they report, that under 
that Meridian which paſkth through the 
Azores, it exaQly reſpetts the true Meridian x 
and that about the. Sea coaſts of Braſilia tte 
North point of the Needle declineth toward 
the Welt, (as ſome affirme) we have found 
this to bee falſe. And whereas they report that 
at New-found land it declineth toward the 


| Weſt above 22,degrees : we very much ſulpe&t 


the truth hereof;becauſe that this-ſeemes not at 
al to agree with the obſervation we have madg 
all ; R 3 conccry 
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oft | we can conjeRure) happens in a Meridian not © 
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neare up2n theeoaſts of America: of the trutl 
of: which T am fo confident, as of nothing 
more. It therefore appeares to be an 1d[e fancy 
of theirs, who look to find ſome certaine point 
Which tlie Needle ſhould alwayes reſpe&t ; and 


that either on the earth, (as namely ſome cer- 


taine Magneticall mountaines, not far diſtant |. 


trom the Ardticke Pole,) or elſe in the Hea- 
vens, as (namely the taile of the little Beare,as 
Cardan thought : ) or elſe that it 1s ſituate in 


that' very Meridian that paſſeth through the 


eAz2res, and abont ſixteene degrees and an 
halfke beyond the North Pole : as IMercatur 
would have it. And therefore there is no heed 
tobe taken to them neither, who conceive that 
there might be ſome certaine way found out of 

calculating the longitudes of places by means 
of this deflexion of the Needle : which I could 
wiſh they were able to performe : and in- 
deed 1t might bee done, were there any 
—_ point that it ſhould alwaycs re 
OI ES. "F 

' Bat to leave this diſconrſe, let us now fee, 

how rhe quantity of this declination of the 
Needle may bee found out by the ufe of the 
lobe, for any place of knowne latitude, And 

firſt you muſt provide you of ſome inſtrument, 

by which you may obſerve the diſtance of the 
Suns Azimuth from the ſituation of. a Needlk, 
Our Mariners commonly uf a Nautical Com- 
Parks which is divided into' three hundred 
Zixtic degrees, having a thread plaecd w_ 
RIA 2 tie tony 1 HV, Ha. 1d'id SRRTER Wi | 
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it not amiſſe to ſet downe, that whic 
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wift over the center of the Inſtrument to caſt 
the ſhadowes of. »he Sunne upon the center of 
the ame. This inſtrument is called by our Ma- 
riners, the Compaſt of yariation : and this 
ſemeth to bee a very convenient inſtrument 
for the ſame uſe. But yer I could wiſh thar it 
were made with ſome more care and accurate- 


_peſſ, then commonly it 15. | 


With this, or the like inftrument, you mu 
obſerve the diſtance cf the Sunnes eAzimmrh, 
for any time or place, from the proje&ion of 
the Magneticall Needle. Now we have before 
ſhewed, how. to find out, how much the verti- 
call circle of the Sunne is diſtant from the true 
Meridian. And the diffxrence that there is be- 
twixt the diſtance of the Sunne from the true 
Meridian, & from the ſituation of the Needle, 
is the variation of the Compaſſe. Beſides, we 
have already ſhewed, how the Amplitudeof 
the riſing and ſetting of the Sunne may bee 
found. IF therefore by the helpe of rhis,or the 
like inſtrument, it be utſrved, (as wee have 
faid) how many degrees the Sunne riſeth'or 
ſtteth from thoſe points in the Compaſk, that 
anſwer to the Ealt or Weſt : you ſhall in like 
manner have the deviation of the Necdlke 
from the true Meridian, it it have any at all. 
Pon T. Attheend of this (' = wb I thinke 
loſeph Sca- 
liger, ſometime upon occaſion offered, mrote unto 
David Rivaldus, concerning the declination of 
the Magneticall N cedle from the true Meridi- 
ov. This Epiſtle of bis i extant among thoſe 
__ Ra Epiſtles 
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"Epiſtles that. were » ſet forth at. Paris "with | » 
fore other of his workes, Anno 1610. eAwd | 
becanſe that there PI ſomething. un the ſame | 
rhat concermes the controverſie of the Pra- || je 
ceſſion of the &£ quinotliall. points ;; 7 will [et po, 
downe very neare the whole, Epiſtle : and this | wl 
i &. Literas tuas cum maxima voluptz- | c 

i * Your Letters 1 have received, aud real || a 

Tith very great ſatisfattion anddelight : wheres || th 
in 7 perceived two things chiefely to bee inf ef 
fed upon + Which were, the Declination of the Þ| a 
CHMagneticall Needle ; and the Praceſſion of || |, 
the e/Equinetliall points, Inmy former Let- | 1 
ters I made mention intleed of the ſame, but || hi 
with an intention rather to diſcover the opini- || t|, 
ou of others,. then to proclaime mine ewne. For || 
T onely made a bare propoſall of- the matter, || ] 

upd no dogmaticall Poſition : that fo, if th || 1 

ſand declination bee to bee examined by the (Me || 

ridians, andthe Meridians, according to my Hy- || « 

potheſis, be moveable ; that then our Aſtronomers || 1 

and Navipators ſhould ſee, whether or no, there 

weight not. ſome cauſe and reaſon of. this ſo mani- 
feſt diſagreement bee diſcovered, . out of this -Eſ- 
fay of mine, For } would mt have propoſedit 
only, had I beene certainely. aſſured of it : but 
would rather have endeavoured to-make it appeare 
by demonſtration. Whether therefore that be the 

Cauſe. of 3t, which I defire ſhould be ſearched for 

wh of my Etporbefis ; or whether jt be ſome other, 

& Pal be allone tome. Buy the imofligation of 

the Aderidians i not ſufficient for this matter. For 
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we muſt firſt diſpute concerning the nature of the 
Magnet, whether, or no ut bee the property of it, 
alwayes. tg. reſpett the North point : and if ſo, 
jet ſeeing that 1t declines from the Tearme pro- 


poſed ſo many degrees, wee are next to enquire, , 


whence this Variation proceeds : which certainely 
can be aſſigned to no other thing, then to the Me- 


ridtans, But that we may #0t urge this qneſtion 


any farther : we muſt conſult with thoſe eAu- 
thors that have written of the Magnet ; and 
eſpecially with Willtam Gilbert of Colcheſter, 
a Philoſopber and Prattitioner of Phyſicke in * 
London, who about three yeares (ince put forth 
three large bookes of the ſame ſubjett : where 
be hath diſcovered to me his owne learning rathcr, 
then. the nature of the Magnet, Far now 1 an 
more in doubr, then before. T he other part of your 
Letter 15,concer;.ing the Praceſſion of the e/£qui- 
noftiall points, It was obſerved firit of all by 
Hipparchus, ozt of the obſervations of the fix= 
ed Starres of Ariſtarchus Samius, Conon, and 
Timocharcis, that the eAquinottiall points 
were gone forward into the pracedent parts ; 
becauſe that hee had found that the foure points 
( Equinottiall and Solſticiall) were farther off 
from the Starres aſſigned. for the ſame , then 
they were in the time of thoſe Aſtronomers. Which 
when hee ſaw, kee doubted not forthwith to 
affirme,that the K,quinoitial points were 1nmove- 
able, and that the S phaxe of. the fixed Stars was 
gone backe into the ſucceeding parts. And hee aid 
not perſmade hinſelfe only to this, but even Ptolo- 
my alſo ; and, Ptolomy all thas carte after lim, 
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So great ts the power of Prejudicate Authority, 
end be alſo rettified the Globe, avid made the 
zaile of the little Beare to bee diftarr from the 
Pole twelve gr. twemie foxre 1. chooſing ra. 
sher to beleeve it to bee ſo, then to conſult with 
the Starres to ſee whether t were ſo indeed, or 
20, Which thing F cannot ſufficiently wendes 
at in him; ſeeing that not onely in hi; time, but 
alſo two hundred and eighteene yeares before him, 
the taile of the leſſer Beare was no farther from 
the Pole of the world, then it us at thu day: as 
Eudoxus obſerved. Which I have moſt plaine- 
ty demonſtrated in my booke of the Przceſſion 
of the &:.quinoiall points, Beſides, Eratoſt- 
henes alſo, 'who wrote one hundred twenty eight 
geares after Eudoxus, affirmeth the ſame of the 
fame Starre : and (o did thoſe that wrote wh 
Auguſtus hi time, 7f therefore two hundred and 
eighteene yeares befure Hipparchus time that 
Starre was where it ts now ; how then can that 
pofition of Hipparchus ſtand, ns it 12. 
gr. 24. M. of the Pole of the world ? For if the 
Sphere of the fixed Starres laid more backs 
ward into the ſucceeding parts, ( 4s hee would 
have it) and that in hu time the Taile of the 
{ynoſure was 12. gr. 24. m. diſtant from the 
Pole: it neceſſarily followes, that in Eudoxis 
time it muſt have beene farther diflant from the 
Pole, by 13.0r 14. gr, For this is the propa- 
tow of degrees required for that motion. But it 
was then no farther diſtart , then it us at thi 
dey : and therefore Hipparchus hath abuſed hath 
banſelfe, and all that have come after him. Ku 
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indeed 1 my ſelfe have made a colleftion ont of 
him, of all the riſings and ſettings of the Starres : 
Which no man ſhall ever be able to anderffand,cx- 
cept he firſt make ſuch aGlobe, wherein the taile 
f the (ynoſure ſhall be 12. gr. 24. m. diſtant 
from the Pole. Which thing when 1 imparted to 
that great eAſtronomer Tycho Brahe, he was 
amuſed and wondred very much at the novelty and 
ſrangeneſſe of the thing : and indeed not without 
cauſe. For } didnot ſpeake a word to him of the 


conſtruttiop of Hipparchus his Globe, and the - 


tbftance of the Cynoſure from the Pole of it. Aud 
therefore we plainely ſee, that for as much as this 
Starre keepes the hop diftance from the Pole at 
this day, that it did 1967. yeares fince, there is no 
motion at all of the eighth Sphere into the ſuccee= 
ding parts, but of the e/EquinoBiall points into 
the precedent, For of the motion there us no doubt 
at all to be made : for at this time the e/Equinoxe 
falleth before the rf Starre in Aries above 28. 
Fr: which notwithſtanding in Eudoxus hu trme 
bappened at the very Starre. 

| But now 6" the Starre hath left the Sun 
behind it, or the Sunne the Starre, u the priv- 
cipall matter in queſtion. For it muſt needes bee 
that one of them muſt ſtand ſtill, and the other 
move : but Wee have _—_ ſhewed that the 
Starres are smmoveable : therefore the Sun, 
and « Equinottiall points are moveable. And in- 
deed they have manifeitly gone forward fince Eu- 
doxs tre 28. degree. 

Thu Copernicus (that great Scholler, 4nd 
ſecond Ptolomy of our as perceived, — a 
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e theſe words, Vos putatis, &c. Tor thinke 
PX; L) that the coobrk Sphere moveth hy | 
ro the conſequent eee" : but conſider whether 
the AEquinotliall pojnts doe not rather move 
forward. Whence #t appeares, that this never 
ſufficiemly commended man concluded, that there 
was 4 Praceſſion of the &/Equinoiliall points, and 
mot a motion of the eighth Sphere into the ſubſe. 
quent. parts. Fer one of theſe being granted, 
the other muſt neceſſarily bee taken away : for 
if the. eighth Sphere doth not move backward, 
the. e/AAEquinottiall points muſt neceſſarily move 
forward, end therefore herein Copernicus 
comettured aright. But he omitted the chufe 
eft matter of all, ether becauſe perhaps hee 
perceived it not, or elſe deſpaired of ever being 
able to demonſtrate it. "For ſeeing that the 
e Zquinottiall points . are Moveable, it mul 
_ follow, that.a greater Circle deſcribed by 
the ſame muſt bee Moveable alſo, by the twen- 
tte Sphzric, Element. end if the (rcle be 
AAoveable, the Pole muſt alſo be Moveable. 
And therefore the Pole of the e/Equinottiall us 
not the ſame with the Pole of the world : far 
this ts Immoveable, but the ather Moveable : and 
fo conſequently all the greater Circles paſſing 
through theſe Poles, which. are the Meridians, 
are alſo Moveable. So that Sunne-dials, and all 
Sctorericall inftruments, that are placed upon 4 
Heridian line,after ſome certaine tearme of years, 
muſt neceſſarily be defefFsve: becauſe the line it 
wife i removed fromits former. ſituation, Of 
which varidbleneſſs wee hve ofjfarved noable 
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arguments 1n monuments of «Antiquity. Theſe 


things it did concerne Copernicus either to 
bave ſeene, or demonſtrated, -who Was the flr ſt 
man that ever rejetted that fabulous and ri- 
diculous motion of the eighth Sphere, and with- 
all propoſed this opinion of the Preceſſion of the 
e/Equinottiall points : Who, had hee but ſeenc 
theſe things, which wee have obſerved hifto= 
rically out of the writings of the eAncient 
Aſtronomers , ſo great was the ingenutty of 


the man, that hee Would have inſtantly con- - 


ſented, and demonſtrated the matter Mathemati- 


cally , which certainely is no hard matter to - 


doe. For # there any man ſs void of all rea- 
ſon and judgement, as having granted the e/E- 
quinottiall points to bee ©Moveable, to deny 
that a great (ircle deſtribed by the *ſame., 
muſt neceſſarily be Moveable alſo ; and if ſo, 
that the Poles are alſo Moveable : and againe 
this being granted, that the Meridians are [0 
too ? He that ſhall deny this, T cannot ſee, what 
it hath profited bing to have ftudicd the Mathes 
matickes. | | 
But you will-GgR# , that the CMeridie 
ans are no; changed, becauſe they paſſe through 


the Poles of the «wdrld,, which are Inumne 


table. = 
But then you have forgotten onr / Tyr 
which ts,:that rhe Poles of the «/£quin«thall are. 
rot the ſame with the Poles of the world. For theſe 
are Immutable, but thoſe other Mutable. And 


therfore we ſee the neceſſ' of thus Argument «nad 


withall that theſe things ring ſ0,,ve are yes wery 
' :, 
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8 arre to ſeeke in many things neceſſary for the þ- 
m_ and conſtrattion f the 7, F = 
rhis reckoning it followeth neceſſarily, that - 
e/Equinottiall circle ſhould not bee deſcribed di- 
rettly Parallel to the Pole of the world :' and 
many other things of this nature, which mi ht [th 
hence be concluded, 1 might willingly omit, becauſs | en 
I ſpeake. to a Mathematician, who might better of 
teach in theſe things. Wherefore I thinke I may | the 
boldly ſay, that none can be ſo impudent as to de= | tha 
ny theſe things which are ſo manife#t, as that we | 
Can prove them not only Hiſtorically, btit alſo, | pa 
Apodiftically, by certaine demonſtratici, eAnd, | fr 
it behoves you to ſee and examine more narrowly | 
whatſoever hath beene written by CMathematici: | dll 
ans concerning this matter. For there ts now no 
place left of _ but rather to ſee, how theſe 
things may be better demonſtrated, and this done, 
the conſtruttion and poſition of the Sphere cor-. 
refled. But 7 doe not ſpeaks this to the common 
fort of _— who never have read any 
thing but the Theories of the Planets, and never 
fo much as ſaw any of the Ancient Writers : unto 
whom, although they ſhould perhaps have recourſe, 
they could not underſtand. + \ - 

Now 4s concerning themotion of Trepida--* 
tion; it & long fince exploded : and for Coper- 1046 
nicus hi motion of Libration, which « alſo 4 | 
very vaine conceit, and 1 ſhall ſpeake more of in | « 
— and ſhew whence this ſo idle adreame | wri 
ſhould poſſeſſe ſo worthy a man : for it _ bis 
z0t- much from that impoſture of Trepidation. | thr 
ej 45 the truth hath at length got place, and: | pri 

rempyed 
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| the Marbematickes. | 
£0 will ever defend. But doe you conſider better of 
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removed that fabulous motion of Trepidation : 
ſo wee doubt not but neceſſity will at the laft 
ſend after it this moteon of the eighth Sphere 


"IE 

This therefore is the ſumme of our anſwer : 
that we deſire, that the 5hilfull eArtiſts would 
conſider, whether the —_—Y the variation 
of the Magneticall Needle may be illuſtrated by 
thoſe things which we have delivered concerning 
the Mntability of the Meridians : That there «x 
yo mation of the eighth Sphere unto the conſequent 
perts : That we are the firſt that have demon- 
ſtrated the ſame ; and that fromthence muſt ne- 
wfſarily follow the Preceſſion of the «/Equinotti- 
all points. e-And this being granted, that then 
the e/Equinotiiall points, </Equinotttall circles, 
und their Poles, aud Meridians paſſing through 
thens are alſo moveable : and their *Poles alſo Le. 


rent from the Poſes of the world, And that the | 


ftuation of Sunne Dials doth vary after ſome 
tearme of yeares : and that we are the firſt thas 
obſerved Fa hiſtory of this notable peece of «Au- 
tiguity ; which alſo = be demconitrated ont of 

T his 1s my opinion, which I 


#: and in the meane time Farewell. Lug. Bat. 
36. Kal. Mai. An. 1604, 
eAnd this is Scaligers Epiſtle,in which where- 
4 be ſpeaketh of three = of the Magnet, 
witten by W, Gilbert, is ſcemes to be a ſipof 
his memory : for the ſame «Author wrote, nos 
three, but fixe bookes de Magnete, which were 
printed at London 6y Peter Shorty, An. _ 
I; 
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the fourth and fifth bookes whereof doe oy 
handle the dottrine of the variation of the (,om- 
paſſe. And whereas he addeth, that himſelfe had 
plainely demonſtrated in a certaine bocks of hiz, 
#hat the T aile of the Cinoſwre had the ſame ſitu 
ation axciently, that it hath at this day ; he mea- 
weth that booke which beaxetb title, Dratriba de 
M<quino&iorum Anticipatione, ana was prin- 
red at Paris, An. 1613. Which booke 7 under- 
Pand fince, that Tokannes Maginus a Paduan, 
and profeſſour of the Mathematiques in Bono- 
nia, hath nudertaken to confute: as appeares by: 
the Catalogue of bookes tn the yeare 1617. 
where there is mention made of the ſame Cot-. 
futation printed at Rome, by Andrew Bris. 
Sioti; aud at Colen, by Antony Hicrat, is. 
quarto. In which booke the Author takes up. 
ou him to inpugne certaine new Tenets, Ccont- 
cerning the Polar Starre, and the mutation of 
the e/Equinoitiall ts, and emmobility of the 

fixed Starres : with diverſe Aſtronomicall mat- 

ters, which the title promniſeth : notwithſtanding 

it hath not yet beene.my good hap, though 7 have: 
wade very diligem enquiry, to meet with any of. 
theſe bookes. I” | nr 
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Ch av, XVI. | 
How to make 4 Sunze Diallby the Globe; 
= any Eatitude of place. 


Naga E do not here promif che whole 
Oo Art of Dialling : as being A 
AUDAY matter too prolixe to be hand- 
yy 1d in this place, | and not {6 
Wh properly concerning ,our pre- 
ſent buſineſe in hand; . And 
therefore it ſhall ſaffice tis to have touched 
lightly, and as it were, poirited out only ſome 
few grounds of this Art : being ſich as may 
_y ealily bee underſtood by the uſe of the 
Glo 6 
And here in this place wee ſhall ſhew: you 
only two the moſt n ores. of Dials : 
one whercof is called an a4 Diall, be- 
cauſe it is deſcribed 0n.4 Plaine or flat, which 
is Parallel to the Horizon: and the ather is 
ealled a Marad, as beingeredted, for the malk 
tothe Horj- 


Ere&;, oro haingaoy Way 3 "ee wil 
A but one kinds of artificsin making of 
oe: 
tw arora hat MANnET 
plajne 
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plaine Horizontall Diall may be made for any 
place. Having therelore firſt prepared your 
flat Diall: Ground Parallel to the Horizon, 
draw a Meridian on it, as exactly North, and 
South as poſſibly you can. Which done, draw 
another Eaſt and Weſt, which muſt croſle it at 
right angles. The firit of which lincs: will 
ſhew twelve; and the other ſixe of the Clocke, 
both morning and evening. 'Then making 
Center in the Interſection of theſe two ling, 
deſcribe a circle on your Diall Gronnd to whyt 
diſtance. you pleaſ> : and then divide it, (as all 
other circles ufially are) into 360. parts. And 
it will nor be amiſſe to ſubdivide cach of theſe 
into leſkr parts, if it may convenientiy ber 
done. And: now 1t only remaines to tinde out 
the diſtances of the Houre-lines in this circle, 
for any latitude of place. Which that we may 
doe by the uſeot the G1ebe, let it firſt be ſetto 
the latitude-of the place aſligned. And then 
make choice of ſume of the greater circles in | , 
rhe-Globe,' that paſk through the Poles of: the | , 
world; (as forexample, the AquinoQiall | ,; 
Colure, it you pkaſe:: ) and apply the fame | ;. 
to the Meridian + in which ſituation it ſhew- tc 

h 
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_ eth midday, or twelve of theClocke. Then 
turning about the G/ebe toward the Weſt, (if 
you w1ll) 'till-that fiſteene degrees of the &» | ,; 
quator-have'paſſed through the Meridian : you | ,, 
maſt marke the degree of the Horizon'that | ;. 
tic ſame Colure Crofſ:thin the Horizon, For | 44 
that point will ſhew thediſtance of the firit ly 


and cleventh houres from the Mcridian, a w 
O 
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of which arc diſtant an houres ſpace from the | 


Meridian , or line of. midday, . Then turn» 
ing. againe the G/obe forward, rill other 
fifteene [degrees are paſt the Meridian z the 
ſame CoJure will point out the diſtance 
of the tenth houre, which is two houres 
befbre Noone, and of the fcond. houre 
after-noone. And in the ſame manner you 
may finde out. the diſtances of all the reſt in 
theHorizon, allotting to each of them fifteene 
degrees in the Aquator croſſing the Meri- 
dian. ' But-here you muſt take notice by the 
way, that the beginning .of this account of 
the diſtanees,: muſt bee taken from that part 
of the Horizon, on 'which-the Pole js aleva- 
ted 2 'to- wit, from the North part of” the 
Horizon, if the Arcticke, Pale: bee clevare ; 
and fo. tkewiſe trom. the South part, if the 
Antartithe beelevated.!.,. $6119 i147 > bL5z81 
Theſe :diſtances; of the-houres being thus 
noted in the Horizon of the Globe, youguld 
afterward: tranſlate thegr into. your Plaing 
allotted ifor -your Dull Groyad, reckoning 
in the . circumference of it. fo. many $ 
to cach houre, as are gnſwerable to thoſe 


Pointed -out by the Colure .in the Horizon. 


And laſtly; having thus. done, the Gaagman 
or Stile muſt -bee ereted,. Where you are 
to obfrve this one thing (which is indeed, 
in a manner the chick and onely thing -in 
this Art to —— looked unto) nam=- 
ly, that. that edge or 'li 
Which js co ſhew the bows by its aadow 
2 : 4 
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in all kinds of Dials muſt be et Parallel to the 
"Axis of the world : that ſoit may make an An- 
gle of Inclination with its plaine ground, 
'equall to that which the Ax1siof the world 


makes with the Hor1zon, Now that the Stile 


3s to ſtand direAly to the North and South, or 
in the- Meridian line, is a thing focommonly 


 Knowne, that it were to no purpoſe to menti- | 
on it. And this is the manner of making a Dis - 


all ona plame Horizontall Ground, ©» 
” Now if you would make a plaine Erc& Dj 
all perpendicular to the Horizon (which-is 
commonly calkd a Mural) and reſpeting 
 eithier the North or South : you muſt remem- 


ber this one thing : (the ignorance whereof | 


hath driven thoſe that commonly-profeſſ the 
Art of Dialling into many troubles and diffi- 
eultics : ) this one'thing, I fay,/ is to be ob- 
fexved : that that which is an Ere& Diall in 
-one place, will be an Horizontal in another 
place, whoſe Zenith is diſtant from that place 
90. degrees,cither Northward or Southward. 
As for example: Let there be an Erect Di- 
all made for any place whoſ: latitude is 52. gr. 
this is nothing elk, but to make'an Horizental 
Diall for the latittide of 38, degrees. Andif 
there be an Ere& Dial-made'for the latitude of 
27.27, the fame will be an Horizontall Diall 
for the latitudeof 63; deprees..Thefame pro- 
portion is to bee obſerved inthe reſt. And 
Hence it manifeſtly appeares, that an Horizon- 
' tall Diall and a Verticallare the fame, at the 
latitudes of 45, degrees. t _ 
. © *s : | yo 
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- | Diall for the latitnde of 62. degrees Nort 
þ ward. And if in thefame latitude the _— WT j#! F 
7+ 


* | $round doc incline toward the News I I's 


' And fo ot by this rule may be made 

any manner of Inclining Diall, if © bethar 
& que —_ ntity of the Inclination be but known. ; 
or example, if a Diall be to be made ona ' Wa - 
= ound, whoſe Inclination is 10. de- 5=2+,7 lod 


from che Horizon South-ward, and for ** 7 ge 1 


a Elecs who latitude is 5.2. gr. Northward : boy”. att ; 
you muſt deſcribe in that plaine an a mak 6 2 


"you muſt make an Horizontall Diall fe Xs the 
Northerne latitude of 36. gr. 

And thus much hall ſatfice to have bcene i ftw 11A 
ſpoken of the making of Dials by the Globe. Fe 4/3 6 1 
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of the Rombes that are deſcribed Fo the 
Terreitriall Globe, and theirnſe. 


- 
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Hoſe linzs which a Ship, follow-' 
"ing the direction of the Magne- 
'ticall Needle, deſeribeth on the 
- ſurface of the Sea, Perrius Nommes 
calleth in latine, R»mbos, bor- 
% rowing the Appellation of his 
Countrymen the Portugals, Which word, 
ſince it is now generally reccived by learned 
Writers to expreſſz them by : we alſo willuſe 
the ſame. ; 
Theſe Rembes are deſcribed in the Globe &1- 
; | ther by greater or leſſer circles, or by certaine 
" | crooked winding lines. But Sea-men arc 
wont to expreſſes the fame in their Nauticall 
Charts by right lines. But this praiſe of 
- | theirs is cleanerepagnant to the truth of the. 
thing, neither. cani by any meanes be defen- 
* ded*from erronrs. The invention of Rumbes, 
zand practi. of deſcribing the ſameupon the 
*Globe, is forhewhat ancient. Petrus Nonins 
bath written mich concerning the uE of 
them, in two bookes which he intituleth, de 
þ Navigandi ratione, And Hercatcr hath alſo ex-" 
wo | S 4 preſſed 
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preſſed them in his Globes. But the uſe of || of 
them 1s not as yet fo well knowne to every, | #; 
body : and therefore I think it not unfit, tobe || 36 
the more large in the explication of the fame, . | it 
Bezinning therefore with the nature and || y, 
originall of them, we ſhall afterward deſeend,, |. 
to the uſe there 1s tobe made of them in the” {2 
Art of Navigation. And firſt we will begin 
with the origrhall,and nature of the NauticallÞ. q 
Index, of Compaſk : which is very welF'&% 
knowne to be of the faſhion of a plaine round 
Boxc, the circumference whereof is divided ® 
into 32. equall parts, diſtinguiſhed by cet-" 
taine right lines paſſing through the ccſſter 
thereof, One. point of it, which that of® | 
the Needle that is touched with the Magnet al- 
waics reſpedts, is directed toward the North ; 
ſo that conſequently the Oppoſite point muſt 
neceſſarily reſpe& the South. And fo likewiſe 
all the other parts in it have reſpet unto ſome 
certaine fixe 7 points in the Horizon : (for the | 
Compaſk mult alwayes be placed Parallel ta | 
the Horizon.) Now I call theſe points Fixed, 
anely for do&rine fake, not forgetting in the 
meane time'that the Magneticall Needle, (be- 
ſ;des that it doth of it ewne nature decline in 
divers places from the ſituation of the true Mc- 
ridian,{(whichis commonly called,the yariati- of 
on of the Compaſk) according to the cuſtom, I 
of divers Countries is alſo placed after a divers 
manger. in the. Compaſe, For mary 2" F 
that place It 5. gr. 37. #. more Eaſtward then ® 
thar pong that anfpett to the North quartery | 
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f | of the -world : as doe the Spaniards, *and our 
F. | Engli/omen. ' Some place it 3. gr. and almoſt 
& | 18: 2. declining from the North ; and ſome ſet 
| | it at 11. gr. 15, ”ixtes diſtance from that 
d | point. All which notwithſtanding, let us _ 
d. [poſt the Needle alwaycs to looke directly 
e" | North and South. Naw theſe lines thus ex- 
1 | preſſed in the Mariners Compaſik,arc the come» 
\$-mon Interſ:Rions of the Hortzon, and Vere 
2 ficall circles, or rather Parallel to theſe. As 
nong which, that wherein the Needle is fi- 
tuate, is the.common InterſAion of the Ho+ 
rizon and Meridian, And thar which crofſeth 
is at right angles, is the common ſecion of 
| Horizon, and a vyerticall- circle drawne 
through the X#quinoGtiall Paſt and Weſt. And 
; | thus we have the 4. Cardinall winds or guar- 
| ters ofthe world;and the whole Horizon divi- 
; | into4-cqualparts,cach of them containing 90. 
degrees. Now if you divide againeach of theſe 
- | jnto8, parts, by 7.-vecrticalbeircles, 'drawne 
| | oneachiide of 'the Meridian, through the Ze- 
\ | nith: the whole Horizon will be parted into 
* | 32. cquall R&tions: cach of web ſhall containe 
11. gr. 15.29: Theſz are the ſeverall-quarters of - 
the world obſctyed by Mariners in Neve 'Voy- 
ages;but as forany leſſer parts or diviſions then 
v]® thee they look not after them, And this is the 
2#g1nall of the Nauticall Compaſk, by which 
FI *vca-men are guided in their Voyages. 
& | Let us now in the next conſfider,what 
# [{&*hanner of lines a Ship; fo wing th e dire&i- 
4 [392 of the CompalE,doth deſcribe tn her courſe. 
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For the better-underſtanding whercof, I think | 1 
ie'fit to premiſe theſe few Propolitions:z | 1 
which being rightly and throughly confide- | ,, 
red; will make 'the whelebuſineſſ facile and 
perſpicuots,”' Frog t 7 
'. '7- All Meridians of all places doe paſf | 
through both the: Poles.: and therefore they! | p 
croſſ the Equator, and all Circles Parallel to 


It, at rightanghkes. Xen g 
' 2. If wee dire& our courſe any other way. 


then toward one:of the Poles.: we changey©; 
&ver and anon. both our Horizon and Me JP. 
| tidian. li V'G7 Rf | 46Tu "mm E 
- 2 The: Neddle being, touched- with hy [- 
Loadſtone,- p>inteth ont the common Inter®]% 
{ton of the Horizon -and-+Meridian : and | | 
one end oÞ1t alwayes reſpeaerh the North, in | « 
a manner, /'and the other the South. And here | | 
cannot but-take' hotice'of 2grcaterrour of | ; 
Gemma ''Frifiut,> who in his Corollary tothe | |; 
[ 

ſ 

\ 


fiſteen= Chapret of 'P. Applans Colmography, 
affirmes, that the Magneticall:Needle-reſpets 
the North Pole ofthis fide of 'the A quinottis 
Alt line, but or the other ſide of the & quino- 
&rll; it 'pointeth to the South Pole. Which 
-opinion” of /his:1s contradicted by the experis 
ence both of my ſelfe, and others.: And there- | 
fore,l beleeve,his too much credulity deceived # 
him, givingcredit perhaps to the Gbilows row tt 
lations of ſome vaine heads. But howſovever t®F 
' be, the errour: is a fowle one, and unworthy 
fo _ an Anthor. This frivolous conecits' 
hath 


alſo beene juſtly condemned before, 
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lk | the ic 1Nuſtrious Inf $ caliger, inſtrufted hereto 
2 | out of the Navigations of Ludovicus Verto- 
CLE and Ferdmand Magellane. ' 
d 4. The fame Rumbe cutteth all the Meridi- 
|| ans Th all places at cquall Angles, and reſpe&- 
& | ch the fame quarters of the world in cvay 
y Horizon. | 
0 5 A greater circle drawne through the 
vertex of any place, that is any whit diſtant 
Lfom the Equator, cannot cut diverſe Meridi- 
ans at equall angles;. And therefore T cannot 
ant to' Pet, Noxins, who would have the 
\R#1pbes to confiſt of portions of greater cir- 
Wles. For keing that the portion,of a greater 
Xircle; being intercepted betwixt diverſe Me- 
| tidiaris, though never fo little” diſtant from 
| | cxchſother, maketh' unequall angles with the 
fame, a Rembe carinot conſiſt of them, by the 
| 


przecdent propoſition. 'But this incquality of 
Angles is not perccived (faith he ) by the ſenſe, 
\ | nnlefſe it bee in Meridians fomewhat farre re- 
| | motefrom one another. * Be it fo. ' Notwith- 
' | flanditig the crrour of this Poſition is diſco- 
verable 'by art and demonſtration. Neither 
doth' it become. {o; great 'a Mathematician, to 

For rules of Are by the Jadgemient of the 


MI A greater. "cre drawne. through = 

J- Vin ing of' place, and inclinit 

I rhe: Metidia Fo greater arif keswi ll 

| other Meridizes. "then itdothwith that from 

[+ whence it was firſt drawne. Te therctore be- 

| Tporgth, that a ling which\maketh m_ 
anJes 


"I | Tregtife of the | 


— _ diverſe Mcridians ,(as the Rumbe, 
doe) be bowed and turne intoward the Meri- 


dian. And hence it is, that when a Ship fGaileth 
according to one and the fame Ryembe,(except | 
it be one of the foure Princ = 7 and rky"w' 


Rumbes) it maketh a crooked Spirall line, fuch 


as we ſce expreſſed i in the Terretriall Gidbe, 


+ 7 The portions of the ſame Rumbe,. inter- 
expted betwixt any two Parallels, whoſe dif 


Erence. of latitude is theſame, are alſo equal... |. 


es | 


the ſame Rembe, equally changeth the difk-" 


to eachother. Thereforean equall kgmento 


rence of Jatitude in all places. And therefore, 
that common rule of Sca-men is true;: thi 
in an cquall ſpace paſſed inoncand the fa Th 


Por > one of the Poles is equally devatl? 4 
and the other depreſſed, So that Aichae! Coig- x 


zet is found tobe in ancrrour,who out of ſome 
certaine ill grounded poſitions indeayourcd 
to prove the contrary. , 
' Outofthe 4h 4*: Propoſition there ariſcth this 
ConfeQary ; : That Rambes, though 
continued never am py oc not paſſe through . 
the Poles. For feing that the fame Rumbr is * 
equally inclined to alk idians ; and all Me- 
77 doe paſſe through the Poles : it would 


then follow; that if a Kambe mon Bs +I. 


through the Poles, the Gme line in the | 

point ne oa Fo DIE leg other lines: w 

5 HOUR thle,b:rauke that 4 part of an Angh 
"wh udll to the whole, Neith 

to, which we delvered in the It Propel: 

take ay y ting oy this Conan 
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ti- | to-wit, that betwixt any two Parallels of 
equall diſtance, <quall. portions of the fame 
pt , | Rembe may be intercepred ; that fo it ſhould 

all {| thence follow, that the ſegment of any Rambe 

<> | intercepted betwixt he Parallel of $0. gr. of 
.. j Jatitude and the Pole, is equall toafegment 

r- | of the fame Rgmbe intercepted betwixt the 
f. | Equator and the-Parallel of tenne gr. of 
a7 ; atttude : and the reaſon is, becauſe the Pole 

UL Þ 


36.no. Parallel. And therefore it was a true 
. ” | iPofition of Nonire, That the R pmbes doe not 


&.1. 4 the Poles 2 although it was.not demon- 
hs I with the like happy facceſſs. For 


= # aſfuncs foundations contrary to the 

"I h : as wee faid before, And Gemma 

. "| + Fraps alſo was miſtaken , when hee atfir- ; 
> | med, in his edpperd ad 15. cap. eAppias - 

| | Cofrmogr. that the Rgmbes doe concurre | 

in the Poles: which was the opinion alfo of 

fome others who are therefare jullly taxed by 


CMichasl Coiguer, | 
- Theſe things being well confidered, it will 
i | %Þccafietow » What manner of lines a 
—_ following the dixeion of the Magnet, 
doth deſcribe in the Sea. If the forcpart of the 
þ | ; Ship, bedircted toward the North or South, 
SI wich arc the quarters that the Magneticall ; 
18 Necdl alwayes pointeth at : your courſe \Y 
'- will bee alwayes wnder the Gme Neridi- | 
an: becauſe, as wee ſhewed in oug third 
Propoſition, the Needle always m_ 
eth the Interſeions of the Hagizon ”y 
nin, and is licuate in the plajos of © 


(LIM 


fme Meridian, If the forepart of the-Shiphe 
direted. to that quarter that the Eaſt and 
Weſt Rrmbe pointeth out 2 in your courſe you 
wil then deſcribe either the £quator;or a cir- 
cle Parallel to it. For'f at the beginning of 
your tting forth, your Zenith be under the 
Zquator, your Ship will deſcribe an Arch 
or ſegment of the Zquator. But if - your 
Verticall point be diſtant from the &quator 
either Northward or Southward ; your courſe 
will then deſcribe a Parallel, as farre diſtant 
from the Xquator, as the latitude of the placg 
is whence you ſet forward at firſt. As ſappoly 
our intended courſe to bee from ſome place 1y# 
ing under the Zquator, by the Kymbz of thi 
Eaſt and Weſt : we ſhall gee forward ſtill un 
der the Equator, For by this meancs, as we... 
g0c on, we alwayes mect with a new Meridi- 
an, which the line of our courſe croſſeth at 
right angles: Now no other line, beſides the 
e-Equator, can doe this : as _—_ mani feſt- 
ly out of the Corollary of the firſt propoſiti- 
on. And therefore in this courſe our Ship muſt* 
deſcribe a portion of thee Equator. But if we 
ſteere our courſe by the Eaſt and Welt Ruzbe 
from any place that lycth beſides thes/Equa- | 
tor : We ſhall be alwayes under the ſame Pam | 5 
ralle). . For all circles Parallel to the -£qua-# 
tor, doe cur all the Meridians at right Angles, 
by the Corollary of the firſt Propoſition; And 
although the tore part of the Ship alwayesrc- 
ſpefeth the e£quinodtiall Eaſt or Weſt, of 
inter{etion of the e-£quator and Horjzon 3 
yet 
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yer.1n our progreſ we ſhall never come nzare 
the &quatorz:,but, ſhall keepe -alwayes an c- 
quall diſtancafrom it. Neither {hall we come 
at all thither,whether the fore part of our ſhip 
looketh-; but ſhall keep ſuch a courſe, wherein 
we ſhall have ever and anpna new Meridian 
arifing,which'we ſhall croſk at equall Angles, 
and fo neceflarily deſcribe a Parallel. But ous 


voyage be to be made under the Kymbe which 


inclin2th to the Mcridian ;-our courſe will 
then be neither in a greater nor leſſzr circle, 
but we ſhall deſcribe a kind of crooked ſpirall 
line. For. if. you draw- any Greater circle 
through the Vertex of any place, inclining to 
the Meridian; the fame circle-will croſſe the 
next Meridian at 'a greater angle, then it did 


the-former : by the '6, propoſition. And there- 


fore it cannot make any Rymbe: becauſe the 
fame Ryumbe cutteth all Meridians at: equall 
Angles,” by the fourth Propoſition Andall 
the Parallels, or leſkr circles, das creſk the 
Meridians at right Angles, by the Corollary 
of: the x. Prapoiztion : ' and therefore they.doe 
not incline tothe Meridian. 
Congerning thoſlinzs which: arc mage in 


' Sea voyages by the direction of the Compaſt 


and Magneticall Needle ; Gemma Friſius in his 
appendix to the fifteenc Chapter of eAppiars 

oſmograpby , part 1. ſpcakes thus. Yerum hoe 
obtter aynotandum, &c. And (faith he) I think 
It not amiſſe to note this by the way, that the 
voyages on land doe differ very much from 


thoſe that are performed at Sea, For thoſe are 
| under- 


= 
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underſtood to be performed by the greater eie- | 


cles of the Sphere, as it is tightly demoriſtra- 
ecd by Wernerus, in his Commentaries upon 


Prolomy. But the yoyages by Sea are for the | 
moſt part crooked : becauſe they are ſetdome | & 
taken in a great circle, but ſometimes undet. | 
' one of the Parallels; when the' Ship ſtcereg. 


her courſe toward Eaſt or Weſt £ and fotne- 
timcalſo in a greater circle : as when it faileth 
from North to South, or contrariwiſe : or elſe 
underthe £quator,cither dire& Eaſt,or weſt; 

Bot in all other kinds of Navigations, the 


journeyes are Crooked, although guided by 


the Magnet, and are neither like to greater cir- 
cles, nor yet to Parallels : nor indeed arc cir- 
ales at all, but onely a kind of crooked lines, 
all of them at length concurring in one of 
the Poles. Thus hee : and indeed very right- 
ly in all thereſt, Gve onely that he will have 
-. NN S wht, ry 
ve already proved, 1s * repugnant 
a Sears, Ruabes. IE | rs it 
Hitherto have we ſpaken ofthe originall and 
nature of 5: let us now ſe what uſe 
thaw & of tem in hg Taxgſtziall (be. 
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of th uf s Runbess in th Tarrorial Globe 


O90 228 the Artof Naviz gationnwtitth 
ne teacheth the way and matinee 
fo 


Me: & how a Ships to be ditetedi/Fry 
my fayling from one place toaho- 
6 \ther; there are foure” things ef 


FREY \pecially to beconfideted; '! Ajid 
deloare,the Ingitndes of the places; the lati> 
tides; or diff ences of the fame the Riawbe, 


and the ſpace: or 'diſtanee'betwiet ary: 'tW6 


nn; of edaceordiiig to the praiſe ri 

Sex w yo Some the: diflanices ef I 
we mexfured by t Geofttapher-0ne way, 2 
by = Mair ner For te former rfiex2 
ſareti1t HEees of plates Es 
ter citeles 249 ifter ernerns has Pat 
ſo. dentohſirated i ini His booke,- De Divpir Port 
Tera; But [the Mariricts courſe being rien 
19. ſometimes" of $oreePWIRE cater circles; 
ind ſometimes of 1eſlet, burfor the moſt part 
of crooket} lines: It is266q' reaſon that hee 
ſhould the diſtartesUoof plices by 
tie ame.” Which; ant how tniany of theſ& are 


lered; Now-the* places betwixt which our” 
voyage. is't6 bee'performed, doe differ either 
6riely; or Ir latitude only; of itt; 


andee the fame” Nerds a therclore 1 it Fo 
' 


If chey diff? 6hly/in latitule/they are borts 


tobe knows before hatdjthat the reſt may be Y 
: | Strid out; comity/in thenext place to bots coniſt- 
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' the North or South —_ _ = courſe is is 


tobe direRed by. And there only:then remaj. 
neth to _ the No Ong of latitude, and 
diſtance betwixt-theſe two plages:-- Ng 
Which being knowne,the other i$-4&aihy foi 
out.,'For if the difference of Jatitnde be give 
rees and minutcs, as Sea-merare won 
to doe;the nurhber of degrees andyminnites; b 
ing. multiplyed by.. 60. (which is th ntimbe 
of Engliſh mules that we commonly allow 
adlegree, and that-according to Ptolemvies 
nion, as we have jr demonſizated : wy 
rhole. number; of miles made un the voyage 
beemart thekz places will ap - And1 mt 
multiply the ſame-mamber 0 degrees by ſevere | ; 
teene and:an hall, you have the ſame diſtance | 
1 Spaniſh leagues. And fo contrariwiſe, if the 
diſtance in- mules. or. leagues be knowne, we 
you diyide thefams by. 60, or eventeenc 
an balfc,the quotient will ſhew:the:numberof 
law and minutes, that anſwer to the dif» 
ek of  latiradg; betwixt; the two. places | ; 
d- As; for example. If a man were to | 
from the, Chee ( : hich is.the outmc| 
ous of land in Cornye-wall) Sephevard, - 
ie come to the Amontary, of Spain 
is.called C. Ortegall ; hd f Ins a 
tude of which | is 60.,gr.-,10, mingtes* |: 
if 'you deſire to (— the diſtance of miles be 
twixt theſe places, multiply fixe gr. tenne' mi || 
by 60. and the product will be 370. thenum- |, 
ber of Engliſh miles betwixt- the two places |\, 


aſſigned, Aud this account may -be much more |t, 
| _ truely] - 
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7 | mitted in Navigation;and many whole Coun- | 
7 |trycs alſo remoyed out of their: owne pros | 
* gper ſituation, and tranſlated into the plyces of 


Celeftialland Terreftriall Globe; 


truely and readily made by our Engliſh miles, 
in ——_ as 60; of them are equiyalentto a 
degree, ſo that one mile anſwereth to ong mi- 
nite : by 1which-nieancs all: tedious and pro= 
lixe compatation by fractions is avoyded: -, , 

In the next 'place let us conſider thoſe pla- 
ces that diff:r only in longitude: wh if 
they lye diredly under the £quinettiall,the; 
apey betwixt them being knowne, the difs. 
6 


s - 


rence of longitude will alſo; bre- found : cr; 
contrariwiſe, by multiplication or divifion,/in: 
like manner 'as the diffrrence of latitude is 
found, But if they be {ituate without the e-&-' 
quztor, we muſt then goe another ,way'tb! 
worke. For ſccing that the Parallels arc all of 
_ kik then the Equator, an" rent de; 

caiing 1n'quantity proportionably, till you 
tome jg this Pole, Mera they are Jon of all N 
hence it corral paſſe, that inmoos bend ol 
ecrtaine determinate. meaſure ,alligned to, al 
the Paralle _—_ therefore thecommon fort 
of Mariners dorygieatlyerre, in arthibuting ts; 
@ch dreres of every Parallel; arr6quall meas | 
ke with a dezrec of the «Equator, By which | 


cans there have been very many Errors.com- | 


. 


z 
4 


= ſothers. 
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That therefore there might bes proviſiord: 


[made in this behalf, for thoſe thatare nut 6 : 


well acquainted with the Mathematiques © | 
tve added a Tablegyhich ſheweth,wbat pre® ) 
oO T z portion 
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portion a degree in every Parallel beareth to1 
degree in th& equator : ' whence the propet 
meaſure of' evety Parallel may-bee found. th 
which Table'the firſt Colume propufth the ſe: 
verall Parallels, each of them differing from 
other one deprecof latitude. The ſecond thew. 


eth 'the miriutes and ſeconds inthe equator; | 


that anfiwer toa degree in each Parallel: which 
if you convert into miles,you ſhall know how 
_ miles anfwer to a degree in every Pa- | 
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By the uſe of this Table, if a Ship have failed 
under any Parallel, and the ſpace be knowne 
how. farre this Ship hath gone, the difterence, 
of Longitude may be found by rhe rule of pros, 
portion : and fo contrary wile, # the difference 
off Longitude bee given, the diſtance will ins 
like manner bee knowne. . As for example. 


| Suppoſe a Shippe to have ſt forth from C, 


Dalgner , (which is a Promontory on the. 
Welt part of Africke) and failed Weſtward, 
2co. Engliſh Leagues, . that 1s to fay, 600. 
miles. We dcfire now to know the diff:rence- 
of Longitude betwixt theſe two places. That 
Promontory hath in Northcrae latitude- 30, 
degrees. Now to onedegree in that Paralle rallel 
anſwer 51. 99. 57. ſec, that is to fay, 51. miles, 
and fifty even fixtieth parts of' a mile, Thug 
therefore we diſpoſe our proportionall tearms, 
for the finding of the diff:rence of Longitude, 
51, miles, 57. min, (or ſuppoſe;5 2. full miles, 
becauſe the difference is ſo ſmall) gtve one de» 
gree : therefore 600. give 1134. gr. which is 
the difference of Longitude betwixt the place 
whence the Shipſet forth, and that where'it 
arived, But the tearmes are to be inverted, if - 
the diff:rence of Longitude be given, andthe 
diſtance be to. be ſought. . But this is notf6 
congrqous. For we never uſe by the knowne 


Longitude to ſeeke rhe diſtance' : but the con» 


trary. \ Neither indeed have we as yet any 
certaine way of obſerving the difference of 


1 ongitudes ; hawever ſome , great boaſterg 


make us large pramiſes of the ſatne, But, 
; peels | Expeltalp 
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; =o OT Lacitr * may be 

oF, The Jiffe- L qiitade Tom Fg uti Difference 
rence of _ and —— known: @ my 


| The per dated known: Son Te bee 


id 


3 Expellata ſeges vans d:lu let g AVEnts, 
-'Tt remaineth now to ſpe:k2 of thoſe places 
that differ both in Longitude and Latitude; 


wherein there is great variety, and many. 


kinds of differences. Of all which thereare 
fbure (as- we have alrcady faid,) eſvecially to 
be conſidered : and theſe are the diff-rencesof 
longitude, and of latitude, and the diſtance, 
and Rembe by which the voiage is performed. 
Two of which being knowne, 'the reſt may 
readily be found out, Now the tranſmutx 
tion of rhe things to be granted for knowne, 
and to be enquired after in theſe foure tearmes, 
enay be propoſed ſixe manner of Ways, ah fol: 
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and found, 


Diſtance Ru mbe 
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- Thus'you ke that any two of theſe beitg'! 
ces | knowne, the other two may alſo be found prit.” 
de: | Now moſt of thefe (yea all of them, that - of 
ny | any uſc'at'all) may be performed by the GI@he.” 
are | And {ct itfaffice to haye here given thus genes 
to. | rall advertiſement once forall. _ , 000- 
of | Now. beſide theſe things here alrcady to be 
Cc, | knowne : 'it1s alſo neceflary that we know the 
ed, | latitude of the place whence we ſet forth, and 
wy | the quarter of the world that our.courſe is; di- 
tx | reed unto : for otherwiſe we ſhall never be 
i, | able rightly to fatisfie theſe demands. - * And 
&, | thereaſonis, becauſe that the ditf:reace of1on- 
df | gitude and latitude is alwayes wont $0 be 
reckoned unto the two parts of the.world : 
ts | ſome of them to the North and South, and the 
u, | reſt to the Eaſt and Welt, And eſpecially,be- 
cauſe that from all parts of the Meridian, and: 
te | from cach {fide thereof, © there are-Rambes 
& | drawne that are all of equall angles or, inglina- 
tions. So that unleſſe thequarter of the world 
& | © knowne, whereto our courſe tendeth, there 
." | can be no'certainty atall in our conclu'tons. 
- | As if thediffirence of latitude be to be'enqui- 
red after + the fame may indeed be found onr'; 
* | but yet wecannot determine,to which quarter 
' | of the world it is to be reckoned, whether 
; | North'or South, And'if we feeke for the dif- 
x | ferenceof longitude ': 'this' nay be found: bug 
« | in the-meane time we ſhall tot know, whe- 
ther it'be to be reckoned'toward the Eaſt or 
© | Welt:s' And fo likewiſe when the Rumbe is 
foughr for, we may” perhaps find what incli- 
T 4 natioa 
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"nation it hath to this Meridian ; but yet we 


cannot. give it its true denomination, -EXCept 
WS Hoop, toward what quarter of the world: 
ons place is diſtant from the other. ., For from 
each particular part. of the Mcridian, the 
ys a have equall inclinations, | Th 
grol being thus laid, let us now proceed 
tq thecxaminatiqn of each particular, 


$h24$+4404445t4- $$$44$$$4404 


L.T he difference af Longitude and Latitude 
of two places: being kwowne, how 10 find 


"pus the Rumbe ad Diztance of the 
_A | 


© 62 F. Vrne about the Globe, unt ill that 
Ex ſome Rymbe or other do. croſk 
p68 the Meridian, at the. latitude of 
owe hc place whence you ſet forth. 
T en againe turne about cither toward the 


 Eaftor Weſt, as the matter ſhall require,untill 


tbat an equall number of dezrees inthe e£+ 
quator to-the difference of longitude of thc 
two places do jo the Meridian. Then after- 
ward looke whether or no the aforcfaid Rumbe 
doe crofie the Mcridian at the latitude of the 
place, where youare : for if it doe {o, you may 
then canines hat it is. the Rumbe you have 
gone by : It otherwiſe, you mult take 
another, Ar it 1m like manner, tall you 
light upon one t i WY do it, 
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As for example, Serra Ltona 1s a Promon- 

tory. of Africke, having in latitude 19, gr. 
20, 7. and in Northerne latitude 7: gr. 30. mm, 
Suppoſe that we are to faile to the Iſle of Sane 
Heles;; which hath in longitude. 24. gr. 30. 
and in Southerne latitude.15. gr. 30.92, {now 
demand, what Rembe we are to faile by :; and 
this. we finde in this manner, Ltirſt apply to 
the Meridianthe 356. gr. 40,». of longitude ; 
and withall obſerve what Rxxpbe the Meridian 
doth: croſſe at the latitude Northerne of 7. gr. + 
36. .' ( which is the latitude of the place 
whence we aretoſet forth ;) and I finde it to 
be the North. norweſt , and South foutheaſt 
Rumbe, Then I turne about the Globe toward 
the Welt, (ovecauſe Same Helens is more Eaſt- 
ward then Serra Lima) untill that 9. gr.10. 27. 
© | in the Zquator (which is the difference of 
v | longitude betwixt thele ewo places ) do croſſe 
t | the Mcridian, And'in this poſition of the 
- |, Globe, TI finde that thefame R wmbe is croſled 
> | by the Meridian in the Sontherne latitude of 
L] 15. gr. 30. z. which is the latitude of Saint 
* | Helezs Ifle, Therefore I conclude,that this is 
- | the Rumbe that we are togoby, from Serra 
" | Liona to Saint Helens, ' And'in this manner 
' | you may finde the Rambe betwixt any two 
* | places; citherexpreſſed in the Globe, or other- 
' | wiſe: ſo that the difference of longitudeand 
' | latitudebebut knowne. x | 
If the! places be expreſſed in the Globe be- © *- 
| | twixt which you ſecke the Rumbe ; you malt 
then with your Compaſſes take the diſtance 
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betwixt the two places ailigned,and apply the 
fame. to any Rumbe that you pleaſe (but only'in 
thoſe places where they croſie the Parallels of 
latitude of the ſaid places)til you find a Rxmbe, 
whoſe portion intercepted betwixt the Paral- 
lels of the two places,ſhal agree to the diſtance 
intercepted by the Compaſies. As for example. 
If you would know what a Rambe leadcth 
us from C. Canin, a Promantony .in the 
Weſt part of Africke ; having in latitude 32. 
gr, 20.9. tO the C, anary Iſlands, which arcin 
the 28, gr. of latitude. | Firſt, you muſt apply 
the diſtance intercepted betwixt the two pla- ' 
ces to any Rumbe, thar lyeth betwixt the 28, 
and 32. gr. 50. of latitude, which are the 
latitudes of the places afligned : and you (hall 
find that this diſtance being applyed to the 
South South-weſt Rrumbe, Fo that one foot of 
the Compaſks be ſet in the latitude of 32. gr. 
20. m2, the other will fall on the 28. gr. of la- 
titude in the ſome Rumbe, Whence you may 
conclude, that you muſt ſaile from C. Cantin 
to the (arary lands by the South South-welt 
Rumbe, There are ſome that affirme,that if this 
diſtance intercepted betwixt two places, be 
applyed to any Rumbe where they all meet to- 

ether at the Zquator, the fame may be per- 
rmed, .But theſe men have delivered:unto us 
their owneerrours, iti ſtead of cerraine rulcs. 
For ſuppoſ: it be granted, that the portions of 
the fame Rambe intercepted betwixt two Pa- 
rallels. equidiſtant from each other, are alf6 

_ Equall in any part of the Globe : yernotwith- 
£39506 Ts ſtanding 
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manner of extenſion, For the Rymbes thatlye 
neare the Zquator, differ but little from grea- 
ter Circles ; but as they are farther diſtant trom 
it, ſo they are ſtill more crooked,and inclining 
to the Meridian, FLY oy. 
The Rymbe being found, wee are next to 
ſeke the diſtance betwixt the two places. No- 
21s teacheth a way to doe this, inany Rumbe, 
by taking with your Compaſſes the ſpaceof 
10. leagues, or halfe a deFree. Others take 20. 
leagues,or an whole degree, But I approve of 
neither of theſe, nor yet reje eirher. Only I 
give this advertiſement by the way : that ac- 
corditg 'to the greater or leſſe diſtance of the 
places from the Aquator, a greater orleſſe 
meaſure may be taken, For neare the Aquator, 
where (as we have ſaid) the R wmbes arc little 
diffrent from greater circles ; you may take a 
reater meaſure to goeby. But when you are 
rre from the Zquator, you mult then take 
as ſinall a diſtance as you can: becauſe that here 
the Rumbes are very crooked, And yet the di- 
ſtance of places may be much more accurately 
meaſared, (fo that the Rumbe and diffzrence of 
taritude of the fame bee but knowne) by this 
Table here ſet downe : which is thug. = 
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= (Runmnbes.| Degr. | Min. | Sec.. | 


| 
| Forft "Is hs =. _ 
| Second | 1 | 4 | 56 | eAnſwertoa 


—_—_—— 
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| Third | 1 | 12 | 9 | degree inthe 

 e\Fowrth | 1 24 | 51 | eEquator,on| 
*| Fifth 1 | 47 | 59 | Meridian. | 
| Sixth * | 8 | 


| 47 | 
Seventh Ws  - | 33 
In this Table you have here ft downe, 
how many degrees, minutes, and ſeconds in 
in every Rgmbe, do anſwer to a degree un 
the: Meridian or AquinoQiall, Now a De- 
gree (as we have often faid,} -cantaineth 60. 
miles : fo that each mile anſwwereth toa minute, 
and the fixticth.. part of a mile, or fevente=ne 
Paſes, to every ſecond. So that by the helpe 
of this Table, and the rule of proportion, t | 
diſtance of. any two places in any Rumbe af- 
figned (it fo be that their latitudes -be known ) 
may--eaiily be, meaſured :; and fo on the con- 
trary, 1f the diſtance be knowne, the diff:rence 
of latitude may be found. - As for example. If 
a Shiphave failed from C. Verde, in Africke, 
lyiag 4a the: 14. gr. 30. #9. of Northerne lati- 
trade, to C. Saint eAuguſtine in Braſile, ha- 
ving in Southerne latitude. 8, gy.:30, m. by the 
Rembe of Suuthwelt and by South : and it be 
demanded what is the diſtance or ſpace be- 
twixt theſs two places, For the finding of 
this we difpoſe our tearmes of proportion 
after this manner. 1. gr. of latitude in this 
Rumbe, (which is the third from the Meri- 
| _ dian} 


_ — 


d 48), 


UM 
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dit) hath tr. 7 ew w. 9. ſet, hat is'to ſay, 
922, miles”: ercfore 23. or, (which ' is the 
difference of latitude berwixt C:'Verde ant 
C. Saint - _— require 1659; miles and 
almoſt an halfe, or ſomething more then 553: 
Engliſh leagues. So that this is the diſtance 


berwixt C. Uerdr and C. Saint Auguſtine , 
meaſured in the third Reminbe | omthe 


1dian. con 
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LL. The Rumbe bring known, 4nd di iti. 
rence of langitude , how. ts finde the 
.  differenceof Uatitade "ah difbance. : 3s 


, 3 


®, find out this ; , you-muſt turie 
the'Globe, till 'yoir meete with 
ſome place, where che ſaid Runwbe 
croſſcth the Meridian at the fltho 
latitude that the place is of, where you ket 
forth. And then turning the Globe cither 
Eaſtward or Weltward, NW w { go, wn 


til that fo "the | 
paſſed the Meridian, as are anſwerable to oe 


difference of longitude betwixt the two 


yy you muſt marke what degree in the 
idian the fame R #mbe cutteth. For that 


degree ſheweth the latitude of the place, you 
are arived, 


- As. for example. The Iſle of Saint Hala 


hath i in longitude 24. gr. 20, 7, and in Sou- 
therne 
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cherne latitude 15. gr. 30 .M. Suppoſe thers- 
fore a Shippe to have fgiled Weſt North-weſt, 
to ſome place that lyeth Weſt from it 24. de- 
grees. We.demand what is the latitude of 
this place. .. Firſt therefore wet the Globe 
io ſuch fort,; as/that this Rumbe may croſſe 
the Meridian-at the 15.gr,..30. m. of Sou- 
therne latitude, which is the latitude of Saine 
Helens : and this will happea to be ſo, if you 
apply the 37. gr. of longitude to the Meri- 
dian. Then we turne about the Globe Eaſt- 
ward, till that 24. gr. of the Zquator have 
paſſed under the Meridian. And then marking 
the degree - of the Meridian, 'that the fame 
Rumbe croſkth, we finde'it to be about the 
5. gr. 30. m. of Southerne latitude, This there- 
fore we conclude to be the latitude of the place 
where we arc arived, |, on penn 
_ And by. this means alfo thediſtange 
eafily bo found, ifthe Rymbe and differdþ 
latitude be firſt knowne.. ;. |, ;. 


% 


4 a 
hana ar 


Wil 


JM 


celfi and erre frat ole. 
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thihhehudesehs 


nr. 'The 4 ih of Lopgitade and 
 diftance being given *; how-to 
finde the Rumbe, aud ddferent 

 » of Latitude: 


q Here is'1iot any thing in all this, 
.: Art more dithticult. and: hard to 
bee found, then. the... R ymbe 
"* Ls of the diſtance and 4 
nce of Low 6 1tuD Ks given, 
ther..can-it bee done upon rhe G Gals 
Withene long and. te Tg ws Pros, and 


pc reputitions and menſur wy 1 
iſe hereof being therefore ſo. prolixe, 
and, x<quiring fo much labour .: 1t is the 


Iſle. near 5 or. indeed. rather. 'of no 
ra at. all # And, the reaſon. þ IS,. Ne 


I could with Ws. b 
at. length performe..; oh 6. 6s might. 


cxpe& fro y them ſomethun = behidcs 

bare wor - yvaine prom fs and empty 

; 3 | - % in a" * 3 Some 
* 
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p Some of theſe concluſions alſo which we 


| have here:{t downe; are, I confelſe; .of as 


great uſe or neceſſity, out of the like-tup- 


poſition of the difference of latitude,”* Not- 


withſtanding, for as much as the practiſe of 
them iscaſic & facile, I have willingly taken 
the paines,' for exerciſe fake onely, to pro- 


por en, __ 
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IV Thedifference of latitudeand. 
'i bting given, how to finde the 


 ferenttof longitude and diſt ances 
YIrft Kt your Globs fo, as that the 

od | Rembe alfigned may crofie the Me: 

',.  Tidfan at the fame latitude that'the 
place is of, whence you fet forth. 


And thei turne about the Globe toward 
the Eaft or Weſt, . as necde ſhall require, 
till that thefame Rumbe ſhall croſk the Me- 


ridian at* the 6 web myo of that place 


whither 'you have come. And fo marking 
both places, reekon the number of degrees 
in the £quator, intercepted berwixt both 
their Meridians. And this ſhall bethe dif 
ference of longitude betwixt the ſame places: 
As for example, 'C. D'aloueypin dfrirhe 
hath ab6nt” $0.'\ pr. of Noftherne Iafitiille 
From wheyce ſuppoſe a Ship to have failet 


; North- - 


Ph io hd > © Dai a> ©2n> tne fd dn Qfaa, oo ML E & 


tj, was 1 F ARSE 


\Va HI)! 
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Weſt and by Welt, to the thirtie eight or, of 
Northerne latitnde alſo. Now wee demand, 
what is the difftrence of longitude betwixt 
theſe two places? Turning therefore the 
Gtobe, till the Mcridian crofk the faid Rumbe 
at tho thittieth gr. of Northerne latitude , 
(which will bee, when the feventh gr. of 
longitude toucheth the Meridian, ) I turne 
it againc towatd the Eaſt, untill fiich/time 
as the Meridian crofth the ſame £ unthe in 
the thirticcighth gr. of Northerne latithide : 
which will. happen, when the three hun- 
dred fiftic ſecond gr. of longitude commeth 
to the Meridian, Whence wee conclude, 
that the: place where the Shippe is arived, 
is Weſtward from (\. D'algzer about. fit- 
teens degrees. And the Meridian of that 
place pafth through the Eaſterne part of 
Saint © MGchaecls Ifland, one of the eLzores. 
Now how the diſtance may be found, the 
Rymbe and difference of latitude being 
knowne, hath beene declared already in the 


frſt propoſition. 
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Y. The difference of La titude, and diftance 
being grven, the Rumbe and difference 
of longitade may be found, | if | 


He Ryemmbe may eaſily be found out; 
; by the. Table which we have be- 


_. —_—_ will make the matter more cleare. 
If a. Sh ip have failed from themoſt Weſterne 
point of Africke, commonly called:'C: Blanco, 


(which lyeth inthe IO.gr. 30.9.:of Northernc: 


latitude ) betwixt North and Weſt, for the 


ſpace of 1c 80. mules, and to the. 20, gr..30.; 


of. Northerne latitude alſo : and it be deman- 
ded,by what Rambe this courſe was direQed : 


for anſwer hereof, we procced thus, Thedif-' 


fereace of latitude is 10. gr.” and thediſtance 
betwixt theſe places 10680, miles : Wethere- 


fore diſpoſe our tearmes thus, 19. gr. containe 


1080, miles : therefore 1. gr. containeth 108, 
miles, Which if we Gelder by 60, we ſhall 
finde in the quotient x. gr, 48,99, which num- 
ber if you ſecke in the Table, you ſhall finde 1t 
anſwering the fifth Rumbe, Neither is the dif- 
ference betwixt that number in the Table, and 
this hers of ours abort onefecond ſcruple; So 
that we may fafely pronounce, that this voy- 
age was performed by the fift Rambe from the 
Meridian, whuch is North weſt and by _ 
Nw TE nay _ 
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fore ſet downe, But an Example 
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Nox the \Rjyrmbe being found, and the dif 
Tence of latitude: knowne; you may finde out 


_ the differenceof longitude by the ſecond pro- 
paſition; © : 
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VI. TheRumbe and diſtance bring given, 
the difference of Longitunt and Latitude 
may alſo be fount. 


His alſo may mw be performed;by 
the help of the former Table, And 
therefore wee will only ſhew an 
example how it is to bee done. 


From the Captiof. cood Hope, which is themoſt 
Southertnly Pat « EF 
therne latitude about 35.degrees,a Ship is ſup- 
puſed to have failed North North-weſt 


| (which is the ſecond Rymbe from the Mer1di- 


an) above 642. miles; onif you will, let it be 
full 650, Now we demand the diffzrence of 
htitude betwixt theſe two places : and this is 
found after this manner. Firſt, we take the de-. 
grees and minutes that anſwer to a degree of 
latitude in the ſecond Rube, and turne them 
into. miles, And then we findethe number of 
theſe to be 64, miles 56, minutes, for which 
let us take full 65, miles. Now therefore our 
tcarmes arethus to be diſpoſed : 65. miles an- 
fyer to 1. degree of latitude : therefore 650, 


will be equivalent to ten degregs of larirnde. 
| V 2 AVhich 


int of Africa, and Hhith in SSus. 
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Which if you ſabſtrat from 35. ns ich is the 
latitude of the place, whence the Shippe ſer 
forth) becauſe +the courſe tends toward the 
M-quator : the remainder will be 25. gr. of 
Southerne latitude : which is the latitude of 
the place, where the Ship is arived. | 
Now the Rube being knowne, and the 
difference of latitude alſo found ;- the diffe- 
rence of longitude muſt be found out by the 
Fkcond Propoſition, Re 
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